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(You Did.) 


WHAT 
THEY ARE 

WHERE 

THEY’RE GOING 
WHO’S 

GETTING THEM 


uced with NPR's Plan 




Where the Jobs Are 


“Smart Jobs” (issue 19.06), wired's collaboration with NPR’s 
Planet Money team, drew praise—“Two of my most trusted 
news sources working together is inspiring,” wrote Chris 
Garigliano of San Francisco—as well as criticism. Some 
didn’t buy that there are hidden pockets of job growth. “On 
the surface, a 56.8 percent increase in renewables and 
the environment seems like a big gain,” wrote Rob Abbott 
of Carlsbad, California. “But my gut tells me not to be so 
impressed. We all know 50 percent of two is still only one!” 

□n Wired.com, commenter Iamme99 wrote, “Sorry, the 
US economy is not‘rebounding’ in anyway, shape, or form. 
Sure, if you’ve got the right tech skills, are under 35 years 
old, or work on Wall Street, maybe things don’t look too bad. 
But otherwise, you are sucking wind.” Some commenters 
called the package a capitalism puff piece. Wrote Bsjones, 


also on Wired.com: “As far as I’m concerned, writer Adam 
Davidson is a flutter for a faction of powerful elites who pur¬ 
sue what they call globalization forthe benefit of a small 
cadre of individuals who could care less about what hap¬ 
pens to the masses.” Ouch! 

□thercriticism was geographic in nature: Several corre¬ 
spondents noted that, alas, our map of the United States 
omitted the Upper Peninsula of Michigan. Yooper Cathy 
Benda of Atlantic Mine, Michigan, called us to task and 
touted the virtues of life in the land above the Bridge: “The 
UP is home to four universities, one with a highly regarded 
engineering program. While the UP may be sparsely pop¬ 
ulated, it does boast beautiful shorelines and scenery, as 
well as some of the highest snowfall totals forthe Midwest.” 
Understood. Respect. 
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19.08 Re: WIRED 


RE: “FLIPPING THE SWITCH” (START, ISSUE 19.06) 


“THE PROBLEM WITH FINDING BRIGHT IDEAS IS THAT PROFIT 
IS IN TREATING PROBLEMS, NOT CURING THEM. NOT MANY 
PEOPLE DO THINGS JUST FOR THE GOOD OF HUMANITY.” 

Excerpted from a comment posted on Wired.com by Christopher Cummins 




Bye-Bye, eBay 

In “Going, Going, Gone” (issue 
19.06), James Surowiecki 
described why the world’s infat¬ 
uation with Internet auctions 
has waned. Several eBay regu¬ 
lars took the story as an oppor¬ 
tunity to complain about the 
company, insisting that rising 
fees and unpopular policies are 
driving customers away. Ran¬ 
dall Baker offered, ”0n most 
items I have sold, the cost of 
selling exceeds 25 percent with 
all the various fees—pretty 
steep fora company that does 
nothing but provide a meeting 
location.” Wrote Richard Phil¬ 
lips of Corinth, Mississippi: 
“Former CEO Meg Whitman’s 
quip that ‘a monkey could drive 
this train’ exemplifies this. eBay 
took its community for granted, 
and the community moved on.” 
Not so fast, wrote Walt Kolenda 
on Wired.com: “Auctions (Inter¬ 
net or other) are not dead and 
will never die. Auctions on eBay 
are a bit banged up and bruised, 
but not broken and lifeless.” 


Heavenly Spirits 

There was lots of love for “The 
Angels’ Share,” senior edi¬ 
tor Adam Rogers’story about a 
mysterious fungus coating the 
walls of buildings near a Cana¬ 
dian whiskey warehouse. “Truly 
excellent article, and itwasa 
pleasure to read,” wrote Chris¬ 
topher Arthur on Wired.com. 
“The writing flows so well that 
it pulls you along like a great 
article should. I do love when I 
find excellent writing in unex¬ 



pected places, thank you.” Har¬ 
lan K Sheppard called the story 
“excellent—informative and 
gripping.” From Wading River, 
New York, microbiologist Bar¬ 
bara Jo Ruis offered her com¬ 
pliments. “The article was 
nicely layered with the history 
of distillation, the global effort 
to preserve/standardize fun¬ 
gal isolates, and the history 
and process of nomenclature,” 
she wrote. "As in architecture 
and interior decorating, layer¬ 
ing creates interest and depth. 
wired articles tend to excel at 
this. Thank you for this wonder¬ 
ful story.” 


Double Take 

Breasts: Damned if you do put 
them in the magazine, damned 
if you don’t. After we drew jeers 
(and a few cheers) for picturing 
a pair of breasts on our Novem¬ 
ber 2010 cover to illustrate a 
story abouttissue engineer¬ 
ing, some readers wondered 
why similarshots were absent 
from Judy Dutton’s piece about 
the trade in human breast milk 
(“Liquid Gold,” issue 19.06). “I 
enjoyed the proclamation by 
the breast milk donor, ‘I’m not 
embarrassed by what I do,’ but I 
wonder whether wired is,” wrote 
Ann Langis of Auckland, New 
Zealand. “I couldn’t help notice 
that despite suggestive photo¬ 
graphs of bottle tops and arti¬ 
ficial nipples, there was nary a 
breast, breast pump, or breast¬ 
feeding baby in sight. This in 
stark contrast to the cover shot 
a few months back with nothing 
but boobs.” 



And the Award for 
Nerdiest Letter of the 
Month Goes To... 

Amanda Lange of Farmington 
Hills, Michigan, who wrote: “You 
know, this is without a doubtthe 
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dorkiest letter I have ever writ¬ 
ten. I have to correct your article, 
"Optimum Dating” (Play, issue 
19.06). Depending on your pre¬ 
ferred canon (TV versus com¬ 
ics or what have you), Optimus 
Prime is not actually single. He’s 
been attached to female Autobot 
leader Elita-One for something 
like nigh-onlO millionyears. He 
just, urn, hasn’t called her in a 
really longtime.” 


UNDO 

Prolacta Bioscience wasfounded 
in 1999, not 2005 ("Liquid Gold,” 
issue19.06). Cracked.corn’s 
Jack O’Brien, not Oren Katzeff, 
referred to the company's com¬ 
edy formula as “the Discovery 
Channel with dick jokes.” For very 
popularstories, Cracked.com 
may pay a $50 bonus, not dou¬ 
ble the writer’s fee (“Why Num¬ 
bered Lists Are Comedy Gold,” 
Start, issue19.06).The B-17 is 
a bomber, not a fighter plane 
(“Best Huge Falls That Weren’t 
Fatal,” Start, issue 19.06). The 
illustration for “A Thousand 
Points of Infrared Light” (issue 
19.07) should have been credited 
to Brown Bird Design. 
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Every Picture 
Tells a Story 

WHEN BEN AUSTEN SAW THE GIANT 
yellow teeth on an artist's rendering of his 
face for his story on caricatures and facial 
recognition (“Hey Pencil Neck!” page 132), 
his immediate reaction was, Tm gonna go 
brush my teeth. Better use the whitening 
toothpaste.” Austen then showed the draw¬ 
ings to his family. Gazing at a portrait of Ben 
with a misshapen face, his wife, Danielle, 
blurted, “That doesn't look like a human... 
At least not one I want to be married to.'' Ben 
and Danielle eventually got (mostly) com¬ 
fortable with the exaggerated versions of his 
actually pretty-hip-looking self, but daugh¬ 
ter Lusia, 6, never did. “This one makes me 
feel good that you're my father and I might 
look like you,'' she said. “These other ones 
make me feel bad.'' Us, too, Lusia. Us, too. 


Ode to Choi 

New Play columnist Mary H. K. Choi may 
seem like an odd fit for wired, but the 
senior editor and blogger for MTV Style 
is not easily categorized. Choi has writ¬ 
ten essays for The New York Times’ Opin- 
ionator blog, was an editor at Complex, 
was the snack food columnist for the Awl, 
and was the founding editor in chief of 
the independent Brooklyn women’s mag¬ 
azine Missbehave. “I may not be the only 
fashion blogger ever to write a comic 
for Marvel,” says Choi, who writes Lady 
Deadpool. “But I wear the best shoes.” 
We’re thrilled to have her on board 
(“Time to Move On,” page 82)—we’re 
already dressing a little better. 



W 

FEATURES 

_ 


WIRED FEATURES PODCAST 

What if we told you we could make you smarter on your morning commute? Or at least 
better informed? Well listen up: This month we're rolling out the wired Features Podcast, 
which will deliver a free audio version of a recent story from the magazine each week. 

Did you miss Steven Levy’s piece about the boot camp for the hottest startups in Silicon 
Valley? We've got you covered. Just subscribe to the podcast in the iTunes Store. Then rest 
your eyes and stimulate your brain—you’ll need it before that 9 am conference call. 


CONTRACEPTION 

COLLECTION 



As a salesperson in the ’60s at 
what would become pharma 
giant Janssen-Ortho, Percy 
Skuy began accumulating birth 
control devices as visual aids. 
In 2004 he found a home for 
his collection at the Dittrick 
Medical History Center at Case 
Western Reserve University. 
The Percy Skuy Collection of 
Contraceptives Through the 
Ages now has 800 items span¬ 
ning 175 years, including pre- 
Civil War condoms and 400 
intrauterine devices. The Dit¬ 
trick center generously loaned 
wired six IUDs to photograph 
for our story on the rebirth of 
the device (“Bad Reputation,” 
page 138). Take a look: Each 
example is a little piece of art. 


WRITER 1, 

BEANBAG CHAIR 0 

The new online service Task- 
Rabbit matches eager workers 
with clients seeking help with 
stuff no one really wants to 
do—assembling that IKEA cabi¬ 
net or picking up groceries. For 
her story on the startup (“Call 
of Duty,” page 89), writer 
Alexia Tsotsis knew she needed 
to get the inside scoop. So she 
signed up as a runner. Her first 
task: Put cover on beanbag 
chair. “I thought it would be 
easy,” Tsotsis says. Eventu¬ 
ally she wrestled the reluctant 
beans into the bag—$5 earned. 
The real winner, though, was 
TaskRabbit client Munch on 
Me, a service that helps people 
find food deals in their neigh¬ 
borhood. When Munch posted 
that job, they had no idea a 
tech reporter would bid to do 
the work. Not only did Tsotsis 
cover the company’s beanbag 
chair, eventually she covered 
their launch. 
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As your business grows, we're here to help it thrive with 
everything from top-ranked cash management services 
to credit solutions. Because at Citibank, we believe small 
business is a big deal. Visit stories.citi.com 


What's your story? 

Citibank can help you write it. 
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All credit applications are subject to bank approval. 
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Introducing the new Central Station. 

Part HD monitor. Part wireless docking station. 



Central Station makes it easy to get connected and get organized. Now you can wirelessly connect* your laptop to a 23" or 27" LED-backlit 
1080p display that’s perfect for editing photos or watching HD movies. All while allowing you to access and charge your favorite USB devices 
Get connected to Central Station today. 


Experience the new Central Station at 


samsung.com/centralstation 


© 2011 Samsung Electronics America, Inc. All rights reserved. Samsung is a registered trademark of Samsung Electronics Co., Ltd. All products and brand names are trademarks or registered trademarks of 
their respective companies. Screen images simulated. ‘Up to 5 feet away. Initial setup required. 
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Rate This Article 


I ou don't have to read this 
essay to know whether you'll 
like it. Just go online and assess 
how provocative it is by the 
number of comments at the bot¬ 
tom of the web version. (If 
you're already reading the web 
version, done and done.) To find 
out whether it has gone viral, 
check how many people have hit 
the little thumbs-up, or tweeted 
about it, or liked it on Facebook, 
or dug it on Digg. These increas¬ 
ingly ubiquitous mechanisms 
of assessment have some real 
advantages: In this case, you 
could save 10 minutes' reading 
time. Unfortunately, life is also 
getting a little ruined in the pro¬ 
cess. If A funny thing has quietly 
accompanied our era's eye¬ 
gouging proliferation of infor¬ 
mation, and by funny I mean not 
very funny. For every ocean ► 


illustration by Brock Davis 


Thumbs up. Retweet. 
Five stars. Everyone’s a critic 
now—and that’s too bad. 





► of new data we generate each hour— vid¬ 
eos, blog posts, VRBO listings, MP3s, ebooks, 
tweets—an attendant ocean's worth of 
reviewage follows. The Internet-begotten 
abundance of absolutely everything has given 
rise to a parallel universe of stars, rankings, 
most-recommended lists, and other valua¬ 
tions designed to help us sort the wheat from 
all the chaff we're drowning in. I've never been 
to Massimo's pizzeria in Princeton, New Jer¬ 
sey, but thanks to the Yelpers I can already 
describe the personality of Big Vince, a man 
I've never met. (And why would I want to? 
He's surly and drums his fingers while you 
order, apparently.) Everything exists to be 
charted and evaluated, and the charts and 
evaluations themselves grow 
more baroque by the day. Was 
this review helpful to you? We 
even review our reviews. 

Technoculture critic and for¬ 
mer wired contributor Erik 
Davis is concerned about the 
proliferation of reviews, too. 

"Our culture is afflicted with 
knowingness," he says. "We 
exalt in being able to know as 
much as possible. And that's great on many 
levels. But we're forgetting the pleasures of 
not knowing. I'm no Luddite, but we've started 
replacing actual experience with someone 
else's already digested knowledge." 

Of course, Yelpification of the universe 
is so thorough as to be invisible. I scarcely 
blinked the other day when, after a Skype chat 
with my mother, I was asked to rate the call. 
(I assumed they were talking about connec¬ 


tion quality, but if they want 
to hear about how Mom still 
pronounces it noo-cu-lar, I'm 
happy to share.) That same 
afternoon, the UPS guy deliv¬ 
ered a guitar stand I'd ordered. 

Even before I could weigh in on 
the product, or on the seller's 
expeditiousness, I was presented with a third 
assessment opportunity. It was emblazoned 
on the cardboard box: "Rate this packaging." 

Our ever more sophisticated arsenal of 
stars and thumbs will eventually serve to 
curtail serendipity, adventure, and idiotic 
floundering. But more immediate is the simple 
problem of contamination. When the voices of 
hundreds of strangers, or even 
just three shrill ones, enter our 
heads, a tiny but vital part of 
ourselves is diminished. Sud¬ 
denly we're breached, denied 
the pleasure of articulating our 
own judgment on this profes¬ 
sor, or that meal, or this city. 
It's a fundamental bit of human¬ 
ness to discover, say, the Vel¬ 
vet Underground for the first 
time—to rifle through that box of records 
at 13 and to reach an unbiased and wholly 
personal verdict on those strange sounds. 
Is it pretty? Ugly? Why are they out of tune? 

There's an essential freedom in being 
alone with one's thoughts, oblivious to and 
unpolluted by anyone else's. Diminish that 
aloneness and we start to doubt our own 
perspective. Do I really think Blue Bottle 
coffee is that great? Or Blazing Saddles 


that funny? Do I really not 
like that pizza place because 
it isn't authentic New York- 
style? Sure, it's entirely pos¬ 
sible to arrive at one's own 
opinion amidst a cacophony 
of others. But it's also pos¬ 
sible to bend, unknowingly 
and imperceptibly, toward a position not 
naturally our own. 

Life demands assessment. Indeed, it's 
often improved by hearing from the Roger 
Eberts of the world (or whoever the equiva¬ 
lent is in the Review Your Purchases genre). 
But we have to watch how much outside 
assessment we let in. There's something 
heartbreaking about surrendering to 
strangers the delicate moment of giving 
order to the world. In those instances when 
we bring our cognitive reasoning to bear on 
our surroundings, when we aim our singu¬ 
larly human powers of evaluation at a piece 
of art or a fellow person, it's a fundamental 
expression of the self. There are wonderfully 
democratic and empowering things about 
an Internet full of anonymous voices. But 
when those opinions replace our own blun¬ 
dering around for truth, we're in trouble. 
Too much charting becomes an unneces¬ 
sary handrail, too many floodlights along 
the dark path. I give that only two out of 
five stars. D3 
/////////////////////m^^^ 

chris colin (chris@chriscolin.com) is 
the author of What Really Happened to the 
Class of ’93 and a frequent New York Times 
contributor. 


When the voices 
of strangers 
enter our heads, 
a vital part 
of ourselves is 
diminished. 




Most Dangerous 
Object in the Office 
This Month: 

Supreme Products 
Pocket Chain Saw 


Like anyone, we love a good 
chain saw. They’re loud. They 
easily slice through massive 
logs. They’re scary as hell when 
paired with a leather mask. To 
think that all this time we were 
overlooking their fundamen¬ 
tal flaw: their non-pocketabil- 
ity. It’s true. You really (really) 
don’t want to carry one around 
in your jeans. Well, this significant downside has been fixed by Supreme Prod¬ 
ucts. The company’s supercompact 4-ounce human-powered chain saw consists 
of a 28-inch rust-resistant steel chain studded with 124 bidirectional teeth. Simply 
wrap the chain around the object you want to bisect, stick your fingers through 
the metal loops on either end, move your arms back and forth like you’re floss¬ 
ing King Kong’s molars, and watch the sawdust fly. OK, it doesn’t quite work as 
well with the mask (the research department still hasn’t stopped laughing), but 
it’s the perfect thing for getting your desk height juuuuuusst right. —RachelZurer 
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Verizon technology gives small businesses the power 
to grow and boost productivity with devices, business 
apps, mobile security safeguards, and unrivaled support. 
All on the fastest, most advanced 4G network in America 


More small businesses choose Verizon Wireless 
than any other wireless carrier* because they know 

the small business with the best technology rules 


Business 

Apps 


VISIT A VERIZON STORE OR CALL 1-800-VZW-4-BIZ 
TO GET THE BEST TECHNOLOGY FOR YOUR BUSINESS 

verizonwireless.com/smailbusiness 


Results based on third-party study. Motorola XOOM is upgradeable to 4G LTE in Spring 2011. LTE is a trademark of ETSI. 















Hellish Fun 

Bennett Foddy codes videogames that are 
tedious, difficult—and wildly popular. 


Bennett Foddy doesn't like fantasy games. 
Tm not trying to escape anything/' he says. 
“I've been playing videogames since I was 
3 years old. I don't want to play a game 
with a gun or a space marine anymore." 
What Foddy—who has a day job teaching 
bioethics at Oxford—does like is realism: 
soul-crushing, low-reward realism. And 
he inflicts it with titles like QWOP, which 
game-enthusiast site Kotaku calls “one of 
life's hardest activities." 

At first the game, coded in Flash, seems 
simple: It's named for the four keyboard 
keys players use to control an avatar's 
thighs and calves during a 100-meter dash 
(that's it—there aren't even any other rac¬ 
ers). But the game quickly gets maddening: 
Coordinating individual body parts with 
keyboard controls requires hundreds of 
awkward white-knuckle false starts and 
a deep respect for the rhythm required 
to jog. Get it wrong and your runner col¬ 
lapses to the ground without taking a sin¬ 


gle stride. Get it right and he just might 
cross the finish line. “If it wasn't such an 
everyday task that the guy was perform¬ 
ing," Foddy argues, “you wouldn't think of 
it as hard. You expect to know how to do it, 
and you fail horribly. For a certain group 
of people, that is motivating.” 

Indeed, QWOPis a runaway success, help¬ 
ing Foddy's site reach 30 million page views 
and spurring a full-blown meme. One photo, 
for instance, shows a fallen, crumpled ath¬ 
lete overlayed with “IRL QWOP." 

Foddy's newest creation, GIRP, is a 
mountain-climbing game. The controls 
are no easier than QWOP’s, entrapping 
your fingers in keyboard Twister as you 
try to ascend a rock face. Foddy claims 
he designed GIRP for a general audience 
but admits that making games for every¬ 
one is something he hasn't mastered: “I 
haven't managed to make a game that my 
wife wants to play." Maybe she's just really 
into space marines. — fred benenson 





Enterotype 

n. |en-tare-o-type| 

A classification for the 
bacterial ecosystem 
in your gut. Early research 
suggests all people 
have one of three entero- 
types, as distinctive as 
blood types. Each is 
dominated by a different 
bacterial genus, affecting 
everything from nutrient 
absorption to immunity. 

Proofers 

n.pl. |pru-fers| 
People who demand 
proof that Osama bin 
Laden is dead. Like 
birthers, proofers insist 
on evidence yet find their 
conspiracies more believ¬ 
able than evidence. 

Annus 

n. |an-nuse| 

The new standard 
year-31,556,925.445 
seconds—based on the 
exact length of the year 
2000. Set by a commis¬ 
sion of geologists and 
chemists to tabulate the 
half-lives of radioisotopes, 
the annus is getting 
no love from astronomers, 
who prefer the ancient 
approximation of 
365.25 days. 

Cherry 

blossoming 

v. |cher-ee, 
bloss-uhm-ingl 
Following Twitter feeds 
and liking Facebook 
pages for pay. Taking its 
name from the Japanese 
slang for professional 
fans —sakura, or cherry 
blossoms—the technique 
lets companies buy 
social clout. 
—Jonathon Keats 
Uargon@mred.com) 
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TODAY’S LESSON 


(S)=DISrANCE 


. FARMERS w 
I^INSURANCE^ 
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This is the University of Farmers. A place where America's finest agents are trained to help you get a policy 
that keeps you on your feet, even when Mother Nature comes flying through your window, farmers.com 


Insurance underwritten by Farmers Insurance Exchange and other affiliated companies. Visit farmers.com for a list of companies. Coverage not available in all states. ©2011 Farmers Group, Inc. 






□EAR MR. KNOW-IT-ALL 

I’m an ob-gyn. When I used a surgically 
removed uterus as my profile pic, 
Facebook banned me. It’s an organ, 
not porn. Is Facebook in the wrong? 


let me guess: You were a color- 
inside-the-lines kind of kid. And 
that's why you're so discombobu- 
lated, because you don't see where 
Facebook's rules explicitly for¬ 
bid images of uteruses. Granted, 
Facebook's community standards 
make no specific mention of organ 
shots. But the guidelines are writ¬ 
ten broadly enough to give the 
service latitude to exclude any¬ 
thing it deems icky. The section 
on violent imagery, for example, 
states that Facebook has the right 
to remove "any inappropriately 
graphic content." And what is 
the definition here of inappropri¬ 
ately graphic? That's entirely up 
to Facebook, which wields Judge ► 
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Smarter business for a Smarter Planet: 


Most boats are moved by propellers. 

This one was moved by intelligence. 

There are thousands of different types of boats, but to a boat dealer, there are really just two: boats that have been sold 
and boats that haven’t. MarineMax? the world’s largest boat retailer, is using Cognos® business analytics software to 
make sure its boats aren’t languishing in showrooms, hurting its bottom line. By better aligning inventory decisions with 
customer demand, MarineMax reduced its planning cycle from 3 months to 3 weeks, cut costs by 48% and ultimately 
moved more boats. A smarter planet is built on smarter software, systems and services. 

Let’s build a smarter planet, ibm.com/insights 




IBM, the IBM loga ibmcom, Cognos, Let’s Build a Smarter Planet Smarter Planet and the planet icon are trademarks of International Business Machines Corp, registered in many jurisdictions worldwide MarineMax and the MarineMax logo are registered 
trademarks of MarineMax Inc Other product and service names might be trademarks of IBM or other companies A current list of IBM trademarks is available on the Web at wwwjbrricom/legal/copytradeshtmL © International Business Machines Corporation 2011. 





































► Dredd-like powers over its digital realm. 
Having seen the photo in question, Mr. Know- 
It-All is going to side with Facebook on this 
one. Suffice it to say the picture is graphic 
enough that wired would lose many a queasy 
subscriber if it appeared in these hallowed 
pages. Perhaps that's a sad comment on Amer¬ 
ica's inability to handle medical imagery. But 
PG-rated Facebook probably isn't the right 
forum in which to challenge our nation's dis¬ 
taste for surgical photos. That's really more 
for your personal blog. Or maybe Myspace. 


An online store just notified me that my 
personal info was stolen by a hacker. 
Don’t they owe me a bit more than an 
apology-like maybe some cash? 

Not to be overly cynical, but if it weren't for 
data-breach notification laws, you wouldn't 
have learned of this hack until someone in 
Belarus tried to buy an $8,000 stereo with 
your Amex. Forty-six states compel com¬ 
panies to tell consumers when their pri¬ 
vate info has been swiped. But none of them 
require financial compensation. 

That doesn't seem too in line with the 
Golden Rule, though, does it? If you acciden¬ 
tally break a dish in a shop, you're expected 
to pay for it; why shouldn't corporate Amer¬ 
ica do likewise when its porous security 
causes you to spend precious hours cancel¬ 
ing credit cards and changing passwords? 

"I think it's certainly within the custom¬ 
er's right to ask for compensation," says 


John Breyault, director of the National Con¬ 
sumer League's Fraud Center. But it's best 
to approach the store with a well-reasoned 
argument instead of shrill demands. Give 
it a precise tabulation of how much the 
hack cost you. Lost a few hours of work 
because you were busy can¬ 
celing accounts? Missed a 
nonrefundable appointment 
while on interminable hold 
with your HMO? Add it all up. 

If your pleas fall on deaf 
ears, then take to the tubes: 

Breyault recommends tweet¬ 
ing about the store's hard¬ 
heartedness. No guarantees it will work, 
but at least your followers will know that 
the store is a place where the customer is a 
lightly regarded vassal rather than a king. 


My Twitter profile includes the stock 
disclaimer that my tweets reflect my 
own views, not those of my employer. 
But is that really enough to keep my 
company out of legal trouble if I tweet 
something libelous while at the office? 
Those disclaimers are to Twitter what the 
appendix is to the human body—near¬ 
useless relics that mostly just take up space. 
Back when email was a novelty, govern¬ 
ment employees often appended similar 
language to their personal notes so no one 
could mistake their words for Uncle Sam's 
official line. You know, so if a viral Boris 


Yeltsin joke traced back to a diplomat, the 
State Department could credibly claim that 
its employee had gone rogue. 

In crafting their social-media policies, 
many nervous companies decided to insist 
on similar disclaimers, even though the 
default assumption these 
days is that individual Twit¬ 
ter accounts are private 
playthings. (No one thinks 
@SHAQ speaks for @NBA, 
right?) But while the dis¬ 
claimers have an intimidat¬ 
ing whiff of legalese about 
them, they're highly unlikely 
to do much good in court. “It's certainly a 
piece of evidence that the company could 
use in its defense," says Jane Kirtley, direc¬ 
tor of the Silha Center for the Study of Media 
Ethics and Law at the University of Min¬ 
nesota. “But it's not sufficient in itself to 
limit liability." 

Keep in mind that the disclaimer's lack 
of legal heft cuts both ways: If you tweet 
something your bosses truly loathe, the 
disclaimer can't prevent them from giving 
you the boot. And it doesn't matter whether 
your offensive (but no doubt hilarious) tweet 
is made during office hours or right after 
a 2 am tequila binge—in the Twitter era, 
you're always on the clock. Q3 

///////////////////M^^ 

Need help navigating life in the 21st century? 
Email us afmrknowitall@wired.com. 




STATGEIST II 


SCARIEST MOVIE SUREST SIGN OF HOTTEST TECH-BILLIONAIRE SUMMER EVENT MOST LIKELY 

OUT IN AUGUST ANOTHER TECH BUBBLE AFFECTATIONS TO BE OVERRUN WITH DRUGS 


Final Destination 5 


: Linkedln IPO 


• Starting their own charities • Lollapalooza 


Don’t Be Afraid • 
of the Dark ! 


Groupon IPO • 


? Blink-182 and Moby 
i on tour again 


• Killing their 
i own meat 
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WHAT’S INSIDE 


Rechargeable Batteries 



POTASSIUM 

HYDROXIDE 

A battery works 
by converting 
chemical energy 
into free electrons; 
some of the elec¬ 
trons get used, and 
the rest return to 
the cell. The bat¬ 
tery needs a way to 
move the current 
internally. Enter 
potassium hydrox¬ 
ide, an alkaline elec¬ 
trolyte consisting 
of potassium and 
negatively charged 
hydroxyl (-OH) ions 
in water. The OH 
carries electrons, 
creating current 
inside the battery. 



NICKEL 

HYDROXIDE 

Every battery has 
a positive and a 
negative elec¬ 
trode. In an NiMH 
cell, the positive 
one is primarily 
nickel hydroxide. 
While the battery is 
charging, this com¬ 
pound surrenders 
hydrogen atoms 
and becomes nickel 
oxyhydroxide and 
water, which frees 
up electrons. When 
discharging, the 
process is reversed. 


MISCH METAL 

The negative elec¬ 
trode. German for 
"mixed metal," this 
is a mischmash 
of rare earth ele¬ 
ments, including 
lanthanum, cerium, 
praseodymium, 
and neodymium. 

It can suck up 
hydrogen atoms 
(about 1,000 times 
its own volume!), 
which makes it an 
electron store¬ 
house. (Hydrogen¬ 
absorbing alloys 
like misch metal 
are called metal 
hydrides, and 
this ingredient is 
the MH in NiMH.) 
When the battery 
is discharging, the 
electrolyte’s OH 
hydroxyl reacts 
with the hydro¬ 
gen from the metal 
hydride, producing 
water and a stream 
of free electrons. 
During a recharge, 
the incoming elec¬ 
trons reverse that 
process. 


Energizer 
rechargeable 
nickel metal 
hydride (NiMH) 
battery 


LITHIUM 

HYDROXIDE 

Charging NiMH 
batteries is most 
efficient at room 
temperature. By 
adding LiOH to the 
electrolytes, the 
batteries can be 
charged at tem¬ 
peratures of up to 
120 degrees Fahr¬ 
enheit, mean¬ 
ing they’ll work in 
photovoltaic and 
industrial settings. 


ZINC 

When nickel oxy¬ 
hydroxide is 
charged too fre¬ 
quently, it can 
become oversat¬ 
urated with elec¬ 
trons, which can 
reduce storage 
capacity. Adding 
zinc prevents this 
from happening. 


ALUMINUM 

Scattered through¬ 
out and on the 
surface of the neg¬ 
ative electrode. 
Some patents 
claim that Al keeps 
hydrogen produc¬ 
tion under control; 
others offer Al as 
a sacrificial lamb, 
because it limits 
corrosion of the 
electrode by cor¬ 
roding itself first. 
Either way, add¬ 
ing Al increases the 
battery’s lifespan. 




COBALT 

Alkaline electro¬ 
lytes found in bat¬ 
teries can easily 
damage most met¬ 
als. Adding Co to 
the metal hydride 
increases the bat¬ 
tery’s thermody¬ 
namic stability and 
protects the elec¬ 
trode from corro¬ 
sion. Coating the 
positive nickel elec¬ 
trode with cobalt 
also increases the 
battery’s discharge 
efficiency, allow¬ 
ing you to squeeze 
out those last few 
electrons. 


MANGANESE 

This element and 
its fellow alloy 
additives help 
keep the elec¬ 
trode from becom¬ 
ing brittle during 
repeated charge 
cycles. In some 
alloys, it helps 
the battery hold 
a charge and 
improves perfor¬ 
mance at low 
temperatures. 
—Patrick Di Justo 
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ore Arab web users 
er capita than the 
hole of Europe. 


et less than 1 % of the 
ortd’s websites are Arabic*. 


our opportunity is right here, right now at twofour54° in the heart of Abu Dhabi. 

he Arab world is one of the world’s fastest growing media markets. Yet, while 5% of the world’s 
y/eb traffic is Arabic, less than 1 % of the websites are*, so it’s a prime opportunity for Arabic 
>nline businesses. 

Ve empower businesses across all media platforms from production, gaming, digital, animation, 
)roadcast and publishing - with world-class training from twofour54° tadreeb, state-of-the-art 
)roduction facilities with twofour54° intaj and venture funding and support for Arab creative 
entrepreneurs from twofour54° ibtikar- to seize every media opportunity the region has to offer. 

t’s all part of our vision at twofour54°, creating a centre of excellence for Arabic content creation 
n Abu Dhabi. 

/ve are twofour54°. are you? 
find us. join us. create with us. 

+■971 2 401 2454 twofour54.com 


twofbu 


Abu Dhabi 


content creation community 



Sources: Arab Media Outlook 2010. Media on the Move 2009. A.T. Kearney. 




PROCESS 

When Thomas Edison started his electricity company 129 years 
ago, it served 59 people in a tiny section of Manhattan. Nowadays, 
Consolidated Edison makes juice for some 3 million residents of 
the New York metro area. That's a lot of people using a lot of watts, 
and sometimes the utility has to slow the flow. When a heat wave 
settles in, and the threat of an overloaded power grid looms, Con Ed has the authority to remotely control the 
central air-conditioning units of more than 20,000 customers. The company doesn't take this lightly—in fact, it 
follows bureaucratic and technological procedures worthy of NORAD. —mike olson 


How Con Ed averts 
blackouts during 
a heat wave. 




e-<s> 


5 Steps to Saving the Grid 



1. RECRUIT 


Con Ed has to persuade 
New Yorkers to allow 
their central air to be 
switched off at the util¬ 
ity’s discretion. There 
are incentives: a $25 
check ($50 for small 
businesses), a free smart 
thermostat you can pro¬ 
gram by phone, and the 
promise of lower bills. 

So far, 23,600 custom¬ 
ers have signed up. 



2. MONITOR 

The utility studies 
weather models 24/7 
at its Manhattan HQ. 
Offices in the boroughs 
monitor the status of 
underground power 
equipment. Certain 
events—say, an over¬ 
loaded transformer- 
trigger alert codes, 
turning the affected 
part of a network map 
yellow, orange, or red. 



3. ESCALATE 

An alert results in height¬ 
ened awareness levels. 
But when a massive lin¬ 
gering heat wave threat¬ 
ens the entire network, 
Con Ed sets up what it 
calls “a situation room on 
steroids” to coordinate 
emergency measures. 
(There’s no set location; 
the utility claims it can 
be established “virtually 
anywhere.”) 


4. MAKE THE CALL 

During power emer¬ 
gencies, individual 
commanders run the 
show in 12-hour shifts. 
If one of them makes 
the call to activate 
direct load control, Con 
Ed directs its “imple¬ 
mentation contractor” 
to communicate with 
the tens of thousands 
of smart thermostats 
via radio signal. 


5. SHUT IT DOWN 

The AC compressors 
in a targeted area- 
say, a neighborhood 
in Queens—are cycled 
(30 minutes on, 30 min¬ 
utes off), easing up to 
33 megawatts off the 
system. Sure, it’s a frac¬ 
tion of the 13,000 MW 
used on a sizzling sum¬ 
mer day, but it can be 
enough to prevent over¬ 
loads and blackouts. 



DATASTREAM PIG GRUNTS, BY LANGUAGE (TRANSLITERATION) 


DANISH: 0F 0F // DUTCH: KNDR KNOR // ENGLISH: OINK OINK // FINNISH: NoF NoF // FRENCH: GROIN GROIN // GERMRN: GRUNZ GRUNZ // 
HUNGRRIRN: RoF RoF // 3RPRNESE: — T7— (BOO BOO) // KOREAN: ##1G00L GOOD // RUSSIAN: XPK) XPK] ( HRIU HRIU) // SPRNISH: OINC OINC 
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Introduce a new generation to the 
after-school special. 


Parental duty need not compromise a passion for performance. On the contrary. 
The race-proven Porsche 911 delivers pure sports car exhilaration with every drive. 
And with room for your kids, you can ignite the same passion in future enthusiasts. 
Porsche. There is no substitute. 


Engineered for magic. Every day. 
Visit PorscheEveryday.com 
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CHEAT WITH SCIENCE: 
BANK ON THE BANK SHOT 




If you're playing basketball, forget the swish and go for the bank. Science 
has proven it's a better shot, at least from close range. That's because the 
backboard substantially increases your odds of hitting the target. “When 
the ball hits the backboard, it loses a lot of energy, which means you don't 
have to be as accurate," says Larry Silverberg, a mechanical engineer 
at North Carolina State University. Silverberg ran simulations of 1 million shots and 
found that, when shooting from many angles within 12 feet of the basket, the bank can 
be 20 percent more effective than the swish. Here's how to beat your brother at one-on- 
one—or sink that crumpled memo in the office recycling bin. —Katharine gammon 


1 READY From many 
• angles—even straight 
on—the bank shot is the 
best approach. (Although 
baseline jumpers and 
straight-on shots from more 
than 12 feet fare worse with 
the banking method.) To 
help find the best spot to 
aim for, imagine a V with its 
point in the top-center area 
of the backboard square. 


O AIM Imagine a verti- 
“ cal line floating 3.3 
inches behind the center 
of the backboard. Where 
it crosses the V is the opti¬ 
mal spot to bank. Near the 
baseline, the aim point is 
higher on the backboard 
and thus farther from the 
rim. Near the free-throw 
lane, the targets are lower 
and closer to the rim. 


^ FIRE The optimal 
^ amount of backspin 
for your bank is three 
revolutions per second- 
practice by putting a 
dot on the ball or watch¬ 
ing the logo as you shoot 
the ball. Too much spin 
and the resulting increase 
in downward speed will 
keep the ball too close 
to the glass. 



War of 
Words 

Geeks are so predictable in 
their flame wars that we know 
in advance what a tag cloud 
generated by their tweets will 
look like, —steven leckart 
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DATASTREAM TV-THEMED COURSE WORK 

SOCRATES MEETS SEINFELD a THE SIMPSONS (BELLEUUE UNIUERSITYI // STRR TREK AND RELIGION lINDIANA UNIUERSITY BLOOMINGTON) // 
CONSUMERISM AND SOCIAL CHANGE IN MRD MEN AMERICA, 1960-1965 I NORTHWESTERN UNIUERSITY) // JERSEY SHORE- GRC: DEPICTIONS OF GENDER, 
RACE, AND CLASS ON THE SHORE (UNIUERSITY OF OKLAHOMA) // ARGUING WITH JUDGE JUDY: POPULAR LOGIC ON TU JUDGE SHOWS IUC BERKELEY) 
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Scan ffci'j Ac/ iv/ft Google 
Gojgles to download street 
art wallpaper to ^our p kon-e. 



want a phone that makes street art, 

your art 


HTC Sensation™ 4G 

Instant power. Instant access. Instant possibilities. 
Innovation inspired by YOU 


exclusively at T ■ -Mobile' 


hTC 

quietly L>rt(l/a*t 


©2011 HTC Corporation. All rights reserved. The HTC logo, HTC quietly brilliant logo, HTC Sensation, YOU and the YOU logo are trademarks of HTC Corporation. 
htc.com T-Mobile and the magenta color are federally registered trademarks of Deutsche Telekom AG. Google Goggles is a trademark of Google, Inc. Standard data and 
other charges may apply. All other trademarks, trade names, logos and product names may be the trademarks of their respective owners. Screen image simulated. 












The Perfect Wave 

New tech is about to make surf pools a lot more gnarly. 

For serious surfers, wave pools tend to suck. That's because most use the same crude technique for pro¬ 
ducing swells—dumping vast amounts of water into the pool quickly, resulting in crumblers that lose 
energy as they ripple toward shore. Even at 5-foot heights, the waves are closer to the surfing equivalent 
of a bunny slope than a double black diamond. But now a team of surfer-engineers in Spain is dump¬ 
ing that approach. Their company, Wavegarden, has developed a mechanical rig that works beneath 
the water's surface to produce waves that power across the whole pool. A submerged, winglike sled is 
dragged from one end of the lake to the other, creating a wake that builds in height and energy as the 
speed increases. Swellinfo.com surf forecaster Micah Sklut likes the results: “Wavegarden has created a 
wave with more energy behind it. The prototype showed small but hollow, heavier waves—with tubes." 




Underhyped 

Neuro¬ 

transmitters 


Adenosine 

During waking hours, this 
nucleoside accumulates 
around neurons, making you 
feel weary. Caffeine is chem¬ 
ically similar to adenosine, 
which is why chugging Red 
Bull blocks its receptors. 

Vasopressin 

The molecular cousin of 
oxytocin—a brain chemical 
that many scientists believe 
boosts feelings of trust and 
love, as well as learning, 
memory, aggression, and, 
some claim, monogamy. 

GABA/Glycine 

These two chemicals are 
involved in neuronal inhibi¬ 
tion-stopping other neu¬ 
rons from firing to keep the 
entire system from racing 
out of control. 

Substance P 

This peptide transmits the 
message of painthrough 
the spinal cord, helping you 
quickly jerk your hand away 
from hot stuff. 

Anandamide 

Named afterthe Sanskrit 
word for bliss. Scientists 
suspected this trippy chem¬ 
ical's existence before they 
discovered it—they noticed 
thatTHCtriggered certain 
specialized brain receptors. 


Glutamate 

Dopamine and serotonin 
hog all the attention in drug 
commercials, butthey're 
relatively rare—few brain 
cells releasethem. Scien¬ 
tists estimate that more 
than half of all neurons use 

DATASTREAM FDA GUIDELINES DN ACCEPTABLE LEVELS OF "INSECT FRAGMENTS” PER GRAM glutamate to communicate 

PEANUT BUTTER: 0.3 // CHOCOLATE: O.B // CORNMEAL: 1 // MACARONI: 1 // WHEAT FLOUR: 1.5 // GROUND ALLSPICE: 3 With Other neUTOnS. 

// GROUND PAPRIKA: 3 // GROUND CINNAMON: 8 // GROUND PEPPER: 9.5 // GROUND NUTMEG: 10 // GROUND OREGANO: 125 —Jacqueline DetwHer 
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HAMMER THE HIDEOUS EXPENSE FIEND. 


Introducing Jot. SM The mobile expense app that lets you instantly 
track, categorize, and organize time-devouring business expenses. 
So you can get back to the business you love. Jot. The latest 
small business innovation from Chase. It’s free and only for lnk SM 
customers. Make your mark with Ink. 

Go to Chase.com/lnk 



Ink cards are issued by Chase Bank USA, N.A. and are subject to credit approval. Jot by Ink App coming soon for Ink Bold customers. © 2011 JPMorgan Chase & Co. All rights reserved. 
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Top Gear for a Mission to Mars 

A rock-vaporizing laser. Miniaturized chemical analyzers. A flying crane. As NASA prepares to launch the Mars 
Science Laboratory, a rover that will “follow the water” and pursue potential signs of life on Mars, international 
teams are tricking it out with a new set of scientific instruments that can analyze data in real time as the rover moves 
across the surface. Since future NASA funding is up in the air and the rest of the planetary science community is 
arguing that other targets in the solar system are long overdue, MSL may be the agency’s last chance for several 
years to get wheels back on the rocky red ground. It’s a $2.5 billion gamble that aims to redefine our understanding 
of habitability in the universe. So engineers are making sure MSL has the right tools for the job. —Jeffrey Marlow 




2 chemcam Alaseronthe rover's mast will vapor¬ 
ize rock up to 23 feet away, and a camera will zoom 
into capture the lightsignature from the result¬ 
ing plasma. Spectrographs inthe rover’s body assess 
the chemical composition of the rock so scientists can 
determine whether the target is worthy of examination. 


3 mastcam A pair of cameras is affixed to a pole 
that rises up out of the rover so the high-end 
optics can capture the Martian surface in 3-D. 
The rover’s imaging systems can now resolve details 
better than the human eye and see color and texture 
with just as much fidelity. HD color videos will catch 
dust devils (or little green men) in action. 


1 SAMPLE ANALYSIS 
AT MARS Mass is 
money, but this 
instrument is important 
enoughto make up more 
than half of the scientific 
payload. The SAM tests 
the air and the soil, look¬ 
ing for elements associ¬ 
ated with life, including 
carbon,oxygen,hydro¬ 
gen, and nitrogen. SAM 
contains both a mass and 
laser spectrometer and 
a gas chromatograph— 
a lab’s worth of analytical 
might packed into a 
couple of cubicfeet. 


4 RADIATION 
ASSESSMENT 
DETECTOR As suc¬ 
cessful as NASA’s 
robotic explorers have 
been overthe last 
decade, the long-term 
goal is to send humans 
to the Red Planet. The 
Radiation Assessment 
Detector can help by 
measuring harmful 
radiation, from protons 
to alpha particles to 
gamma rays. Research¬ 
ers can then create 
a catalog of risks that 
could shapefuture 
manned missions. 
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How can you deliver data center-class reliability 
and scalability not just to the edges of the network 
but into the cloud as well? 




The answer is Brocade. 


Our cloud-optimized networks bring you over 15 years 
of Fibre Channel expertise combined with the only 
true Ethernet fabrics shipping today. So if you want to 
slash complexity, flatten your architecture, and radically 
reduce your TCO, choose the networking company 90% 
of the Global 1000 relies on to get business done. 

When the Mission Is Critical, the Network Is Brocade!” 

Learn more at Brocade.com/Everywhere 



© 2011 Brocade Communications Systems, Inc. All Rights Reserved. 
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With ambient lighting, available Bluetooth connectivity* and French-seam stitched leather seating, 
Buick LaCrosse proves true beauty comes from within. This is your kind of luxury. Discover it at buick.com. 




<***' BUICK LACROSSE 


*Go to gm.com/bluetooth to find out which Bluetooth phones are compatible with the vehicle. 
©2011 General Motors. All rights reserved. Buick® Buick emblem* 2 LaCrosse® Bluetooth 1 ® 
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250 GB 


. Data Cap 

INF0P0RN 


Bandwidth Crunch 


Streaming a 
90-minute 
movie in 3-D 
Ultra HD* 


200 GB 


150 GB 


100 GB 


50 GB 


AMOUNT OF 
BANDWIDTH 
USED, IN 
GIGABYTES 



Savor that wild, unmetered American Internet while 
it lasts. With the two largest ISPs in the US, AT&T and 
Comcast, already imposing bandwidth caps on their 
subscribers, and companies like Time Warner toying 
with the idea of metering, the days of all-you-can-eat 
Internet could be coming to an end. For now, the ceil¬ 
ings remain relatively high, typically between 100 and 
250 GB a month. But there's no guarantee that those 
numbers won't shrink or—more likely—fail to scale as our bandwidth 
hunger grows. Just ask our friends up north: After a ruling by Canada's 
regulatory agency last year authorized usage-based billing, what used to 
be 200-GB or unlimited Internet service plans suddenly became limited 
to 25 GB per month. Exceed the allotment and you pay $2 a gig (that's $7 
just for downloading Tron:Legacy). So what will caps mean stateside? We 
broke down some common Internet activities—as well as some future pur¬ 
suits—by bandwidth to give you an idea of how easy it could be to exceed 
your monthly allotment, —bryan gardiner 



Here’s how much of that 250-GB data cap you 
use now—and a glimpse of the future. 


Downloading 
a Super HD 
version of 
Portal 5 from 
Steam* 




Downloading 
a 3-minute 
uncompressed 
(CD-quality) 
song 


Streaming a 
30-minute 
standard-def 
show from 
Hulu 

T 


0.03 0.15 


Streaming a 
22-minute HD 
episode of 
Archer from 
Amazon 

- Streaming the 

122-minute 
China Syndrome 
in HD from 
Netflix 



Downloading 
a 90-minute 
Blu-ray- 
quality movie* 

T 



0.42 3.40 22.0 


Streaming 
the full Lord 
of the Rings 
trilogy in 
1080p HD* 


T 




‘Format not yet available. 
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Spyware sneaks onto your computer 

and begins collecting bits of 
information 


like your user names, 

banking passwords and recipes 

and pretty soon, a cybercriminal 
is eating your Aunt Cleo’s stroganoff 

on a solid-gold TV tray 

while you face another day of 
bounced checks 


and ketchup sandwiches, 


Allow 


Deny digital dangers (and their unfortunate outcomes) with Norton 360. 
Ranked first in online threat detection.* everyclickmatters.com 



Norton 

by Symantec 


•Source: Dennis Technology Labs report, “PC Virus Protection 2011,” July 2010. http://www.dennistechnologylabs.eom/reports/s/a-m/symantec/DTL_PCVP2011_SYMC.pdf. 

•& 2010 Symantec Corporation. All rights reserved. Symantec and Norton are registered trademarks of Symantec Corporation. 





CLIVE THOMPSON 

The Breakthrough Myth 

Most radical new technologies have been percolating in plain sight for years. 




tech people love stories about breakthrough innova¬ 
tions—gadgets or technologies that emerge suddenly 
and take over, like the iPhone or Twitter. Indeed, there's 
a whole industry of pundits, investors, and websites trying feverishly to 
predict the Next New Big Thing. The assumption is that breakthroughs 
are inherently surprising, so it takes special genius to spot one coming. 

But that's not how innovation really works, if you ask Bill Buxton. 
A pioneer in computer graphics who is now a principal researcher at 
Microsoft, he thinks paradigm-busting inventions are easy to see coming 
because they're already lying there, close at hand. "Anything that's going 
to have an impact over the next decade—that's going to be a billion-dollar 
industry—has always already been around for 10 years," he says. 

Buxton calls this the "long nose" theory of innovation: Big ideas 
poke their noses into the world very slowly, easing gradually into view. 

Can this actually be true? Buxton points to exhibit A, the pinch-and- 
zoom gesture that Apple introduced on the iPhone. It seemed like a 
bolt out of the blue, but as Buxton notes, computer designer Myron 
Krueger pioneered the pinch gesture on his experimental Video Place 
system in 1983. Other engineers began experimenting with it, and com¬ 
panies like Wacom introduced tablets that let designers use a pen and 
a puck simultaneously to manipulate images onscreen. By the time the 
iPhone rolled around, "pinch" was a robust, well-understood concept. 

A more recent example is the Microsoft Kinect. Sure, the idea of con¬ 
trolling software just by waving your body seems wild and new. But as 
Buxton says, engineers have long been perfecting motion-sensing for 
alarm systems and for automatic doors in grocery stores. We've been 
controlling software with our bodies for years, just in a different domain. 

This is why truly billion-dollar breakthrough ideas have what Buxton 
calls surprising obviousness. They feel at once fresh and familiar. It's this 


combination that lets a new gizmo take off 
quickly and dominate. 

The iPhone was designed by Apple engi¬ 
neers who had learned plenty from successes 
and failures in the PDA market, including, 
of course, their own ill-fated Newton. By 
the time they added those pinch gestures, 
they'd made the obvious freshly surprising. 

If you want to spot the next thing, Bux¬ 
ton argues, you just need to go “prospect¬ 
ing and mining"—looking for concepts that 
are already successful in one field so you 
can bring them to another. Buxton particu¬ 
larly recommends prospecting the musical 
world, because musicians invent gadgets 
and interfaces that are robust and sturdy 
yet creatively cool—like guitar pedals. When 
a team led by Buxton developed the inter¬ 
face for Maya, a 3-D design tool, he heavily 
plundered music hardware and software. 
(“There's normal spec, there's military spec, 
and there's rock spec," he jokes.) 

OK: If it's so easy to spy the future, what 
are Buxton's predictions? He thinks tab¬ 
let computers, pen-based interfaces, and 
omnipresent e-ink are going to dominate 
the next decade. Those inventions have 
been slowly stress-tested for 20 years now, 
and they're finally ready. 

Using a “long nose" analysis, I have a pre¬ 
diction of my own. I bet electric vehicles are 



going to become huge—specifically, electric bicycles. Bat¬ 
tery technology has been improving for decades, and the 
planet is urbanizing rapidly. The nose is already poking out: 
Electric bikes are incredibly popular in China and becom¬ 
ing common in the US among takeout/delivery people, who 
haul them inside their shops each night to plug them in. 
(Pennies per charge, and no complicated rewiring of the 
grid necessary.) I predict a design firm will introduce the 
iPhone of electric bikes and whoa: It'll seem revolutionary! 

But it won't be. Evolution trumps revolution, and things 
happen slowly. The nose knows. HQ 
////////////////////////m 
email clive@cUvethornpson.net. 
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HOWTHE CONSTRUCTION OF 
AN ARENA IN LOUISVILLE 


IS BUILDING BUSINESSES 
ALL OVER TOWN 


% 


{£>) PROGRESS'l^EV.ERYONE'SBl 

■ y ’ 1 \\ 

When Louisville.wanted to build a stat 


I NESS 


When Louisville.wanted to build a state-of-the-art arena for its beloved college basketball 
team, we helped make it happen. Our financing strategy enabled the Louisville Arena 
Authority to raise funds and break ground — creating hundreds of jobs and a job-training 
program for local workers. Now, the KFC Yum! Center is at the heart of a vibrant downtown 
scene, where new businesses are opening, existing businesses are expanding and local 
restaurants are hiring more employees. See the story at goldmansachs.com/progress 


Watch the story 
on your 
smartphone. 


©2011 Goldman Sachs. All rights reserved. Progress Is Everyone's Business is a trademark of Goldman Sachs. 










You spend hours downloading apps. 



GEICO 


Weather 




Fortunately, it only takes 15 minutes to see how much you could 

SAVE WITH GEICO. 

You’re the Baron of Bandwidth. 

The Duke of Downloads. But 
here’s one app you need to get: 
the GEICO Glovebox SM . Get a 
quote for auto insurance. See 
what you could save. Have an 
entire insurance company at 
your fingertips. All for free, and 
only at geico.com. It could be 
the best time spent on your 
mobile since that bird game. 


Get a free quote. 


geico.com 

1-800-947-AUTO (2886) 
or call your local GEICO agent 


AUTO • HOME • RENTERS • MOTORCYCLE • RV • BOAT • PWC 



Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Motorcycle coverage is underwritten by GEICO Indemnity Company. Homeowners,renters, boat and PWC coverages 
are written through non-affiliated insurance companies and are secured through the GEICO Insurance Agency, Inc. Government Employees Insurance Co. • GEICO General Insurance Co. • GEICO Indemnity Co. • GEICO Casualty 
Co. These companies are subsidiaries of Berkshire Hathaway Inc. GEICO: Washington, DC 20076. GEICO Gecko image © 1999-2011. © 2011 GEICO 


























The two biggest hassles with setting up surround sound: cables and calibration. The Aperion Intimus 4T Summit Wireless 5.1 sys¬ 
tem fixes both, with audiophile-friendly uncompressed streaming and ingenious sweet-spot technology. Where most wireless setups 
squeeze everything until Top Gun on Blu-ray comes out sounding like Airplane on VHS, Aperion uses the same high-speed frequen¬ 
cies as radar systems to stream audio in all its uncorrupted glory. Each individually powered speaker houses multiple amps and 
crossovers, so you can ditch the A/V receiver along with the cables. Place the speakers wherever you want and a hub unit (not shown) 
auto-calibrates it all. Then hit the MyZone button on the remote and the sweet spot shifts to wherever you’re sitting. You can hear 
_ it move, wired Uncompressed 24-bit, 96-kHz audio. Sweet spot moves to you, not the other way around, tired Line of sight 
til required between speakers for accurate calibration. Seven power cords to plugin around the room. $2,500 —Michael Calore 















The tablet question boils down 
to this: iPad or not iPad. And as 
these non-Apple tablets show, 
“not” is increasingly fertile 
ground. —Mike Isaac 
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I.T-Mobile G-Slate (Android Honeycomb) 

The G-Slate eschews expansive dimensions in favor of an 8.9-inch screen made for ease of 
use. We needed only one hand in portrait mode, while all of our apps were within thumb’s 
reach for two-handed navigation in landscape. At just 1.37 pounds and half an inch thick, the 
LG-built unit feels comfortable either way. But while it nails the basics, the extras need work. 
Wetried outthe 3-D camcorder, but the 1950s-era red-and-blue glasses left us nauseated. 
wired 15:9 aspect ratio great for viewing movies. T-Mobile’s HSPA+ 4G network flies. Tabbed 
browsing, tired Junky glasses undermine 3-D video. Beta version of Flash for Honey- 
^ comb is far too sluggish for twitch-level gaming. $530 and up with two-year contract 


How We Rate 


1 .A complete failure in every way 

2 .Barely functional; don’t buy it 

3 .Serious flaws; proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless; buy it now 

10 .Metaphysical product perfection 



2. Acer Iconia Tab A500 
(Android Honeycomb) 

Acer’s offering is plain vanilla—unspec¬ 
tacular but reliable. Hardware-wise, other 
than a jumbo 10.1-inch screen, it differs 
little from other high-end Android tablets: 
HDMI-out, front- and rear-facing cameras, 
and a drab exteriorthat doesn’t offend 
but won’t set design nerds' pulses racing. 
The software, however, was the most reli¬ 
able in our test. We didn't suffer a single 
browser crash, and the Nvidia dual-core 
processor ran even resource-hungry apps 
like WeatherBug and Need for Speed: Shift 
without a hitch, wired Priced aggressively 
fortop-shelf hardware. As precise and 
dependable as a Swiss clock, tired Tinny 
rear-facing speakers destroy music. Mas¬ 
sive: Snapping pictures with this thing feels 
like shielding yourself with a cafeteria 
® tray in a food fight. $450 and up 


3. BlackBerry PlayBook 
(BlackBerry Tablet OS) 

A buttonless facade and rubberized back 
give this tablet a sleek, industrial feel, sort 
of business chic. At a svelte 15.2 ounces, 
it's as easy to carry as a paperback and, 
with its brilliant 7-inch screen, about as 
pleasant to read. Unfortunately, you can’t 
judge the PlayBook by its cover; things 
get messy at the software level. The Black¬ 
Berry Tablet OS browser was the least reli¬ 
able in our test, crashing frequently on 
Flash-based sites. And the current lack of 
native email, calendar, and contacts apps 
is downright prehistoric, wired Excel¬ 
lent speakers for a tablet. Wireless teth¬ 
ering to BlackBerry phones lets you skip 
the Sprint data plan, tired Tiny native- 
app ecosystem hinders utility. Power but¬ 
ton is annoyingly difficultto push. 

^ Struggles with Flash. $500 and up 


4. ViewSonic ViewPad 10 
(Windows 7/Android Froyo) 

In theory, a dual-boot tablet is genius. In 
practice, it means the ViewPad does two 
things poorly. The clunky Windows 7 envi¬ 
ronment is awkward to navigate by finger. 
(Sure, the two USB ports mean you can 
plug in a mouse and keyboard. But atthat 
point, why not buy a netbook?) And booting 
in Android took so long—anywhere from 45 
seconds up to a full six minutes—that we 
often gave up and opened our laptop when 
we really needed to get things done, wired 
Comes with two gigs of RAM. The ability 
to install MS Office programs is a nice 
bonus, tired At 1 pound, 14 ounces, this 
10-incher starts to feel as heavy as a new¬ 
born, and the software is about as fussy 
as one. Switching between screen orienta¬ 
tions is atrociously slow. No Honey- 
^ comb? Nothankyou. $580 and up 
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At RadioShack, we know the coolest things about the parts we offer are the 
things you make with them. That’s why we’ve launched The Great Create. 
We’re searching for the most interesting creations made using RadioShack 
Have a great creation you’d like to submit? Want to see what others 
all that and more at RadioShack.com/DIY 
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CREATE 
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RadioShack 


WE ARE WHAT YOU MAKE. 












































Honor Roll 


Book bag? Don’t you mean 
laptop case? This back-to- 
school gear will help you 
make the grade in the digital 
age. —Christina Bonnington 


I.Booq Mamba 
Catch Bag 

Ballistic nylon keeps gear 
safe and dry, the plush pad¬ 
ded computer pocket can 
handle notebooks up to 15 
inches, and a padded shoulder 
strap helps comfortably dis¬ 
tribute heavier loads, wired 
The 22 pockets keep you 
sorted. Smart zipper place¬ 
ment means pickpockets are 
out of luck, tired Space is 
short; fits only two over¬ 
size textbooks. $150 


2. Tl-Nspire CX CAS 

Need a heavy-lifting calculator 
fordiff eq?The rechargeable 
CX CAS won’t buckle, whether 
you're graphing 3-D models 
or doing matrix operations. 
The 100 MB of storage means 
you can save documents 
and graphs to view on the 3.2- 
inch display, wired Hundreds 
of preprogrammed equa¬ 
tions. Color screen eliminates 
multiple-graph confusion. 

tired Tiny touchpad can 
® be unresponsive. $175 


3. LG LCSP1110ST 
Microwave Oven 

LG slots a 1,400-watt baking 
oven beneath a standard 
1,000-watt microwave to save 
space and revitalize leftovers. 
The oven provides four levels 
of toasting and an Auto Pizza 
feature for easy personal pies. 
wired Variable-power set¬ 
ting for taking big stuff from 
defrostto cook. tired Pizzas 
get slightly overdone. Can't 
microwave and bake 
^ simultaneously. $209 


4. Zoom HI Handheld 
Recorder 

The Hi’s smart design lets it 
rest securely in your hand and 
on tabletops, so you can record 
lectures, interviews, or band 
practice. The 2-GB microSD 
card stores files in either WAV 
or MP3 format for easy trans¬ 
fers and playback, wired X/Y 
mic configuration for stereo 
recording with little to no 
phase shift, tired Plastic body 
feels cheap. Struggles 
^ with wind noise. $99 


5. Antec Soundscience 
Rockus3D2.1 

Built-in laptop speakers won’t 
suffice for parties, movie 
nights, or game sessions. The 
Rockus has separate music 
and video settings, and the 
subwoofer’s passive radiator 
provides ample boom without 
hogging space, wired Alumi¬ 
num satellite speakers look 
slick. Party-level range.TiRED 
Mids can get muddy. The satel¬ 
lites are slick: They slide 
® right off your desk. $200 


6. Livescribe Echo 2GB 

Tapthe Record icon and a 
high-speed IR camera cap¬ 
tures every pen stroke at 70 
frames per second, while a mic 
captures the lecture. Position 
the pen back over your notes 
to hearthe corresponding 
audio, or email the “Pencast” 
to your absent classmate. 
wired Built-in shortcuts 
for sharing, tired On-paper 
controls require precise pen 
placement. Docking a 
® pen is just weird. $99 
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Fujifilm has engineered a lens and imaging sensor combination 
designed to deliver unsurpassed image quality. The FinePix 
X100 provides smooth tonal rendering, an exceptionally low 
S/N ratio and outstanding image clarity. With advanced 
imaging technology encased in a sleek retro-styled design, 
the FinePix X100 reinvents photographic inspiration while 
redefining what a camera can be. 
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Face Savers 


Giving yourself a close shave doesn’t 
have to feel like performing delicate 
surgery. We powered up these cord¬ 
less electric razors to see which models 
make the cut. —StevenLeckart 


1.BraunSeries7 If you’re goingto drag a motorized gadget 
across your face, it's comforting to find one that underpromises 
and overdelivers. Braun advertises upto 50 minutes per charge 
from this foil shaver, but we regularly got more than 75. Although 
the three-head business end boasts a relatively small surface area, 
the oscillating middle head delivers 10,□□□ vibrations per minute. 
Translation: It's just as effective as a bottle of Nair. But it’s also infi¬ 
nitely customizable; at the push of a button, for instance, you can 
dial down the power for lighter stubble, wired Charging dock cleans, 
lubricates, and dries the blades. Foil holes nevertugged, even on 
three-day stubble, tired Buzzes like a fridge... with a chain 
® saw inside. Dock display is almost as obtuse as Ulysses. $270 


2. Philips SensoTouch 3D 1290x If looks could kill, this wet/ 
dry would be the Medusa of shavers. The sleek chrome-and-plastic 
body houses a gorgeous LED display that shows remaining battery 
life along with icons for blocked, dirty, or expired heads. The 1290x 
is quieter than any other shaver we tested but still plenty powerful. 
Each head features three concentric tracks that target average, lon¬ 
ger, and shorter hairs. And the heads pivot individually, delivering 
by far the most malleability in our test, wired Excellent control for 
'staches and 'burns. Awesome beard trimmer locks in place. Sealed 
design allows for wet shaves with cream. Travel lock prevents acci¬ 
dental battery drainage, tired Opening and cleaning blade 
^ heads is tricky. Difficultto setthe travel lock. $280 


3. Panasonic ES-LV81-K As good as this wet/dry is at tack¬ 
ling five-o’clock shadow, it’s better attrimming dollars from your 
wallet. So is it worth the Bugatti price? No. That’s not to say the 
handling and performance are lacking. The head pivots on two 
axes, with a motor cranking 14,000 rotations per minute, to deliver 
a quick, gentle shave. But the bulky head makes it difficultto see 
where you’re going, which is the last thing you want when you’re 
shaving. Or driving. Or both, wired Elegant blue LCD. Dock handles 
charging, cleaning, and drying. Travel lock. Separate power cord 
for dock-free travel, tired Price! Beard trimmer pulls hairs like a 
bikini waxer. Big head makes facial topiary a bit challenging. 

® (Maybethat’sa goodthing?) $600 


4. Remington Super Rotary SR9130 Don’t let the name 
fool you. Apart from price, this budget razor has very little “super" 
going for it. It’s comfortable enough and has an easy-to-read LCD to 
display battery life. The one-hour runtime per charge is nice; unfor¬ 
tunately, it's also a necessity. These titanium-coated blades took 
about twice as long as anything else we tested fora half-decent 
shave. We couldn’t get fully satisfactory results even after multiple 
passes over day-old stubble, wired Cheap. Heads can be washed 
in sink. Partial chargetakes only five minutes, tired Bulkiest of the 
bunch. Heads aren't nearly as flexible as the Philips rotary shaver. 

Pop-up beard trimmer is duller than a tax appointment and 
^ doesn't lock in place. Full chargetakes 90 minutes. $80 
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‘We did them all in 
one night.” 


- The Rowdy Roddy Pipers 
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When it comes to celebrity 
endorsements, headphones are 
the new basketball shoes. It’s 
time to separate the sound from 
the noise. —Bryan Gardiner 


US* 


1.AKGQ460 

A man with 27 Grammys and a 
producing credit on the best¬ 
selling album ever knows a 
thing or two about sound. 
Plugging inthese headphones 
from AKG’s Quincy Jones line 
proves it. Despite being the 
only on-ear model here, the 
460s were the most versa¬ 
tile. Listening to Thriller— what 
else?—was as thrilling as ever 
thanks to thetight, punchy 
bass and meaty mids. But 
there's enough dynamic range 
and nuance to make every¬ 
thing from Dizzy Gillespie to 
Daft Punk spring to life, wired 
Detachable cable. Lightest 
headphones tested. Clever 
fold-up design and handsome 
hard-shell carrying case. Out¬ 
standing value, tired Slightly 
flimsy build. Lacks the noise 
isolation of over-ear units. 

Instrument separation 
® could be better. $169 
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2. Monster Beats Pro 
(Detox Edition) 

As you'd expect from the flag¬ 
ship of Dr. Dre’s headphone 
armada, bass isthe dominant 
frequency here. But unlike 
other Monster phones, these 
aluminum beasts also give 
highs and mids their due. The 
more balanced sound signa¬ 
ture lends itself not only to 
laid-back G-funk but also to 
classic rock and even classi¬ 
cal. Reference headphones 
they are not, but if you're after 
pleasingly colored sound, the 
Proswill keepyour head ring¬ 
ing—in a good way. wired 
Smoothtrebleand midrange. 
Built like atank. Flip-up cup 
design for DJing. tired Over¬ 
cooked bass trades accuracy 
for impact. Chintzy draw¬ 
string bag. Nearly a pound of 
heft plus overly firm earpads. 

No in-line mic or remote. 
^ Way expensive. $499 


3.SkullcandyRoc 
Nation Aviator 

Skullcandy built its reputa¬ 
tion on catering to the style¬ 
conscious—good looks over 
good audio. So it’s surpris¬ 
ing that Jay-Z’s Roc Nation- 
branded Aviators bring some 
decent sound quality to the 
mix. Behind each translu¬ 
cent ear cup, a 40-mm Mylar 
driver produces crisp highs 
and a rich, pleasant mid¬ 
range. Strangely, the Aviators 
are a bit bass-shy; the shal¬ 
low and underrepresented 
Billy Squier drumbeat in 
Jay-Z’s "99 Problems” would 
make Rick Rubin cry. wired 
Teardrop-shaped earpieces 
are the most comfortable of 
the bunch. Hits an admira¬ 
ble style/performance bal¬ 
ance. tired Hip hop branding, 
butthe flaccid bass is bet¬ 
ter suited to country. No 
® detachable cord. $150 


4.SigneoSOULby 

LudacrisSL150 

Luda's stated goal of fusing 
design with performance is 
boilerplate for celeb-endorsed 
headphones. He’s gotthefor- 
mertaken care of, butthe 
SL150s don't quite measure 
upto his sonic aspirations. 
There’s bass o’ plenty, but it 
tends to be sloppy and overly 
boomy. When we cranked the 
volume on some grimy dub- 
step, we got unacceptable 
distortion atthe lowend.The 
Signeos fared better with the 
raw vocals and blaring horns 
of classic soul, but still not well 
enough. Somehow even Ray 
Charles and Al Green seemed 
distant and formal, wired 
Good isolation. Stormtrooper 
white will turn heads. Sturdy 
case, tired Ham-fisted bass 
drowns out detail. More fash¬ 
ion accessory than head- 
® phone. $199 
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STEVEN LEVY 


Social Immortal 



I want a bot that can do all my 
tweeting for me—forever. 


y tweets generally reflect a set of parochial interests that I continu¬ 
ally revisit: the shuffle function in iTunes, the Phillies' crummy 
batting lineup, reviews of my book, and, of course, the latest tech 
news associated with my stories. That's not necessarily a bad thing: 
I imagine that those are subjects my followers are interested in 
as well. *1 But the predictability led me to speculate how simple it 
might be to create a program 


that would do the tweeting 
for me. Then I wondered 
whether it might be pos¬ 
sible for such a program to 
emulate all of my social network activity. If such an autopilot 
were well implemented, it could analyze my output on Face- 
book, Twitter, and Foursquare and use that data to understand 
my interests, the sort of things I like to recommend, and the 
voice I use to communicate in those compacted formats, continu¬ 
ously refining its ability to be my proxy. That way, if I went off 
the grid—say, on a safari—I could just let the bot take the wheel. 


Ideally, no one would realize this social 
autopilot wasn't really me. If I happened 
to get trampled by a rhino in the veld, the 
program would keep going, and a part of 
me would continue griping about the Phils, 
quipping about Microsoft, and checking 
out new restaurants in the East Village. 
When it came to my bot, death would have 
no dominion. 

A seminal 1950 paper by Alan Turing 
predicted that computers might some¬ 
day become intelligent enough to pass as 
human and proposed a way to determine 



when that day arrived. The Turing test has 
since become the gold standard of artifi- 
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rial intelligence and the basis for an annual 
competition. But as Brian Christian portrays 
it in his new book, The Most Human Human , 
the test's stilted mechanics—five-minute 
dialogs between judges and “remotes,” who 
are either people or computers—bear little 
relation to how people interact in the wild. 
(Christian participated in the 2009 compe¬ 
tition, garnering the most votes asserting 
that he was a person. As always, the com¬ 
puters fell short.) 

Wouldn't it be more interesting if the test 
for AI were whether a social autopilot could 
convincingly replace the multifaceted social 
networking presence of an actual person? 
Victory would come when people failed to 
distinguish the bots from the live humans in 
their social graphs—the digital equivalent 
of The Crying Game. “It would be an indict¬ 
ment of online culture to see how far the 
autopilot could go,” Christian says. 

David Ferrucci, the researcher who led 
the IBM Watson team that vanquished the 
human champions of Jeopardy, thinks much 
of this mimicry is possible. “It would be 
frightening how good it could be,” he says. 
“But then you'd see chinks in the armor.” 
Just as Watson misread a few Jeopardy 
clues with a wacky denseness that betrayed 
its nonhumanness, so a social autopilot pro¬ 
gram would. 

But as software gets better, I suspect that 
bots might make fewer such gaffes or even, 
in some ways, surpass our performance. In 
her book Alone Together, sociologist Sherry 
Turkle observes that our personas on social 
networks are already fake—they're not so 
much who we are as idealized projections 
of who we want to be. “It's like being in a 
play,” as the subject of one of her studies 
explains. “You make a character.” 

Doing this is hard work, Turkle writes, 
because we have difficulty squaring the 
actual details of our lives with the images 
we want to project. But computers are free 
of the ego and pretense that cloud the pro¬ 
cess for us. Once they get the basics right, 
social bots could prove to be more authen¬ 
tically fake than we are. 03 
//////////////^^^^ 

email steven_levy@mred.com. 


BURNING QUESTION 

Shouldlusemybrowser’s 
Do Not Track setting? 

Judging by the frenzied claims of lawmakers like US rep - 
resentative Jackie Speier, enabling the Do Not Track fea¬ 
ture ranks up there with locking doors and shredding 
credit card statements. “People have a right to surf the 
web without Big Brother watching their every move and 
announcing it to the world,” Speier said last February, 



when she introduced a bill to 
regulate online tracking. 

DNT settings, which ask ad net¬ 
works and the websites you visit 
not to track you, are the brain¬ 
child of security and privacy 
rabble-rouser Christopher Sog- 
hoian. His idea was to port the 
functionality of the Do Not Call 
list to the Internet, without forc¬ 
ing users to figure out cookies 
or register their computers in a 
national database. Firefox, IE9, 
and Safari all offer the option. 

But none of that really mat¬ 
ters, since the setting has no 
legal muscle. Websites are free 
to ignore it. And they do. As of 
June, only five had pledged to 
follow it—the Associated Press 
plus four of the hundreds of 
behavior-tracking ad networks 
whose raison d'etre is figuring 
out how you view the web. 

“Companies are building 
detailed dossiers on consumers 
based on their browsing behav¬ 
ior,” Soghoian says. “The DNT 
header protects you by sending 
a clear, unambiguous signal that 
you don't want to be tracked.” 

So turning on the feature could 
be like signing a petition. If 


enough people do it, the thinking 
goes, it will give lawmakers and 
privacy advocates more ammu¬ 
nition to push for change. That's 
just what some groups fear. 

“Something has to fund all that 
great free online content and all 
those amazing digital services,” 
says Adam Thierer, a research 
fellow with the Mercatus Cen¬ 
ter, a think tank focused largely 
on opposing market regulation. 
“This stuff doesn't just fall to 
earth like manna from heaven.” 

But Safari has blocked third- 
party cookies for years, basically 
the same protection a DNT asks 
for. “If the industry can con¬ 
tinue to make money off of Apple 
users even without the ability 
to target them,” Soghoian says, 
“then the industry can figure out 
how to survive when a few people 
decide to say ‘Stop tracking me.' ” 

So if privacy is a big concern 
of yours, go ahead and turn on 
your DNT setting. It can't hurt. 

If you use Chrome, though, 
you're out of luck; Google has 
balked at adding the feature- 
after all, it does run the largest 
behavior-tracking ad system on 
the net. — ryan singel 
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PLAY // TERMINATION // SCREEN 



O ichael Joyce has been making models 
for movies since 1978. (First flick: Buck Rog¬ 
ers in the 25th Century.) The miniature- 
effects specialist describes his job this way: 
“A production company comes in and says, we want 
to build this, film it, and blow it up—and we want 
you to handle everything.” Now 60 and running his 
own shop, Joyce is something of a rare breed these 
days. When modern moviemakers want to obliter¬ 


ate Manhattan, it's easier and cheaper to fire up a PC 
than to assemble a little Big Apple from scratch. Still, 
for explosions, some directors insist on models. “In a 
computer,” Joyce says, “you don’t get that random¬ 
ness, that haphazard commotion of a nice explosion.” 
Although his most famous kablooey moment might 
be the iconic scene vnlndependence Day when aliens 
demolish the White House, Joyce is up for laying waste 
to just about anything he can build. 



model: White House 
size: 5 feet high 
The camera cut away quickly 
so the audience wouldn’t see 
the explosion petering out— 
that can reveal the scale. 



model: Suburban house 
size: Va scale 

Joyce had to construct only 
the rear of the home—the 
Smiths race into the backyard 
as it’s detonating. 



model: Power station 
size: 14 feet high 
Five cameras captured the 
two-second blast at 120 fps, 
resulting in 50 seconds of 
explosive film. 


■ 

i 

- * 
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THE LEAGUE OF EXTRAOR¬ 
DINARY GENTLEMEN 


MODEL: Blimp 

size: Vi 2 scale 

The craft was rigged with 

spray cement coated 

in gunpowder so it would 

“burn like the Hindenburg." 
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PLAY // TERMINATION // PROTOTYPE 


TIME TRAVELER 


The Outer Limits 


The metal-boned killing machine 
didn’t come from the future. He 
came from this 1960s TV series. 



O H, the fall of 1964. “Oh, Pretty Woman” and “Do Wah Diddy 
Diddy” were playing on the radio, Spider-Man tangled with Sandman 
in Marvel comics, and The Terminatorwas on Saturday-night TV. OK, 
the sci-fi action flick actually debuted in movie theaters 20 years later, 
but many have noted suspicious similarities between James Cameron’s film and 
two episodes of the LB J-era series The Outer Limits. Both of the episodes in ques¬ 
tion were written by the prolific sci-fi author Harlan Ellison, and both involve 
a man who travels back in time, pursued by shadowy foes. (Sound familiar?) 



SOLVE THIS PUZZLE 


// DECODE 


Co-Terminus Lines 


THE 2012 LONDON OLYMPICS 

committee has issued this 
revised map of the Tube 
system and event venues. 
Sadly, it didn’t label the sta¬ 
tions. Each stop is a letter, 
and each colored line spells 
a word that ends with the 
letters at the terminus. So 
the letters that would fit 
on a line ending in EKMY 
would be S-T-O-R (forming 
STORE, STORK, STORM, 
and STORY). 



In “Soldier,” which aired on 
September 19,1964, a time 
traveler dies defending modern- 
day humans from another 
time traveler who's a relentless 
and amoral killing machine. 

In the October 17 installment, 
“Demon With a Glass Hand,” 
a protagonist from the year 
2964 learns that while he was 
sent back to become the sav¬ 
ior of humanity, he's actually 
just a robot encased in human 
skin. Scene details contain 
eerie parallels to Ahnuld's 
breakout blockbuster—like 
the way a dude from the future 
suddenly materializes on a 
street in present-day Amer¬ 
ica, or the spooky sight of 
a normal-looking guy with a 
robotic hand. 

Not many people saw those 
episodes, because the bone- 
heads at ABC scheduled Outer 
Limits opposite the enormously 
popular show Jackie Gleason's 
American Scene Magazine. 
(NBC screwed the original 
Star Trek in a similar way— 
someone should travel back 
in time and force those net¬ 
work execs to provide better 
time slots for sci-fi.) But the 
famously combative Ellison 
believed that they were seen 
by someone on Cameron's pro¬ 
duction team, and he brought 
suit over similarities between 
The Terminator and “Soldier” 
The terms of the resulting set¬ 
tlement are sealed, but the 
movie credits now include the 
line, “Acknowledgment to 
the works of Harlan Ellison.” 
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PLAY // TERMINATION // ART 


LAST MEAL OF ; 
JEFFERY BARNEY J 

Artist: Mat Collishaw 
From Last Meal on 
Death Row, still-life 
photos in the style 
of 17th-century Dutch 
oil paintings 
“I think the horror of 
it is something that’s 
quite compelling for 
people. We like look- 


Last Meals 


Artists document 
death row inmates’ 
final taste of life. 


O oan of arc chose holy communion. Oklahoma City 
bomber Timothy McVeigh chose two pints of mint 
chocolate chip ice cream. And unhappily for Cana¬ 
dian painter Kate MacDonald, Texas inmate Cameron 
Todd Willingham chose a gut-buster in 2004—three barbecued 
pork ribs, two orders of onion rings, fried okra, three beef enchi¬ 
ladas with cheese, and two slices of lemon cream pie. The reason 
it was such a problem: MacDonald paints the remnants of death 
row inmates’ last meals, and to do that, she has to cook and then 
eat the same food. "I really have a hard time with ribs now,” she 
says. “They stick in my throat.” 

MacDonald, who has eaten and painted a couple of pre-execution 
feasts a year since 2006, is just one of several artists around the 
world who have found their muse in the final menus of doomed 
convicts. Most don’t go so far as to consume the food themselves, 
but their re-creations ensure that these meals are remembered 
long after the last bite. 


LAST MEAL OF 
CAMERON TODD 
WILLINGHAM 

Artist: Kate MacDonald 
From Last Meals, eight 
oil paintings of table 
scraps (ongoing series) 

“You imagine what it was 
like for that person on 
their last day, eating that 
meal. You hope it was 
prepared with respect, 
and that they’ve been 
treated with as much 
dignity as possible, given 
the process.” 


ing at things that 
maybe we shouldn’t 
be looking at.” 


LAST MEAL OF 
JOHN WAYNE GACY 

Artist: James Reynolds 
From Last Suppers, 
nine photos of meals 
on orange prison trays 

“It was only when I 
saw the finished pho¬ 
tographs that it really 
struck me that these 
trays and meal choices 
were almost a portrait 
of the criminals.” 
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NOT COMING SOON 


Deleted Scenes 


5 films that got axed before they could 
reach a theater near you. 


this summer's multiplex offerings might have you thinking that 
Hollywood will green-light anything. But for every board-game-based 
adventure or kill-your-boss comedy that makes it to the big screen, there 
are dozens of flicks that don't. Some get shot, then shelved (see Terry 
Gilliam's The Man Who Killed Don Quixote ); most don't even get writ¬ 
ten (Sly Stallone's Cliffhanger sequel, The Dam). Here are five films we 
would have paid to see—and the reasons we may never get the chance. 



The Nightmare of Edgar Allan Poe 

Spawning endless punny “Thriller” headlines, producer Gary Pudney 
cast Michael Jackson in the title role for this chronicle of Poe’s last 
days. In preparation, Jackson began taking acting lessons from his pal 
Marlon Brando. Even under layers of makeup, it would still 

be Jacko playing Al-Po, which might have tested the bounds of cre¬ 
dulity—and the Gloved One’s range. But they got so close: Pudney 
announced MJ would move to Montreal to film in 2000. Alas, talk about 
the project died down, and this nightmare disappeared forevermore. 


At the Mountains of Madness 

He/lboy -helmer Guillermo del Toro was slated 
to adapt H. P. Lovecraft’s alien tale and had lured 
James Cameron to produce and Tom Cruise 
to star. But marquee billing would have gone 
to the Shoggoths: shape-shifting monsters 
that change form like socks being pulled inside 
out. Universal killed the film in March 

after del Toro refused to budge on a solid R rat¬ 
ing—the studio wasn’t going to risk $150 million 
on a film the kiddies couldn’t see. Madness was 
a one-two punch for the director, who’d spent 
years developing The Hobbit, only to abandon it. 


Genghis Khan 

Starring Steven Seagal... Actually, we could just 
stop there. While we don’t recall learning about 
Khan’s awesomely tiny ponytail, Seagal isn’t the 
strangest casting: John Wayne played Khan in 
The Conqueror. Announced in 1998, the 

project stalled when Seagal quit acting in 2001— 
allegedly for fear that unless he shed his previous 
associations, he wouldn’t be reincarnated as 
a lama. After he returned to acting, his produc¬ 
tion partner, suspected mob affiliate Julius 
Nasso, tried to shake him down for $150,000 a 
film. Nasso got 10 months in prison instead. 


Rendezvous With Rama 

David Fincher’s first space mission was less 
than stellar: The studio reedited his Alien 3 into a 
hideous beast. Arthur C. Clarke’s 1973 novel, star¬ 
ring a 30-mile-long spaceship, promised redemp¬ 
tion. Morgan Freeman bought the rights and 
tapped Fincher to direct. A Fincher-Clarke combo 
had fanboys drooling like, well, something out 
of Alien 3. M The Rama team couldn’t sum¬ 
mon the money or tech to fulfill its vision, leav¬ 
ing this craft idling on the launch pad. (Studio 
execs now claim it will take off.) Freeman’s injury 
in a 2008 car crash couldn’t have helped either. 


Beet leju ice Goes Hawaiian 

In this proposed sequel to Tim Burton’s 1988 hit, 
Lydia (Winona Ryder) again summons Beetlejuice 
(Michael Keaton), this time to stop a hotel from 
being built on an ancient Hawaiian burial ground. 
The flick would have featured the frizzy-haired 
hell-dweller transforming into a huge monster 
called “Juicifer.” Burton was distracted 

by Batman Returns, and Ryder and Keaton were 
on board only if Burton was steering. After sev¬ 
eral rewrite attempts—Kevin Smith declined an 
offer to try—the film was buried. If only repeating 
a name three times could change that... 


□ □ □ 
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iPad Extra: 

To see more posters for unmade movies, 
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JON FAVREAU 


DoubleTrouble 


The Iron Man director returns—to two genres at once. 
Cowboys. And Aliens. Get it? 


In Westerns, especially the 
more stylized, Sergio Leone 
version of the western 
town, it’s a sort of purga¬ 
tory, a way station between 
civilization and the great 
unknown. So the death met¬ 
aphors ring pretty loudly. 


O irector jon favreau's movie Iron Mart had a killer ending—Tony Stark, 
played by Robert Downey Jr., admits to the world that he's the armored super¬ 
hero. And then the Black Sabbath kicks in. But coming up with a big finish isn't 
enough in the world of sci-fi action. You have to have some explosions. Kill some 
people along the way—hopefully with a flourish or two. Genre mashups are good for that kind 
of inventiveness, which is why Favreau's new movie Cowboys & Aliens has ginned up excite¬ 
ment in the geek community, wired talked to the director about death and the circle of life, 
great endings, and the best reason to break up with a billion-dollar franchise. 


You’re not going to have 
cowboys fighting aliens 
with six-shooters, are you? 
They’d get slaughtered. 

To me, that movie would 
cross the line where I start 
to say, “OK, this is complete 
fantasy.” I think you want to 
have some degree of plau¬ 
sibility. We introduce an 
alien weapon for Jake, Dan¬ 
iel Craig’s character, but 
then we justify it through the 
character’s experience and 
the price that he has paid 
for having this asset. That’s 


something that makes sense 
in sci-fi, but it also makes 
sense in a Western. The gun- 
fighter always pays a tre¬ 
mendous price for bringing 
salvation to the people. 
Shane always has to move 
on. Without that pathos, he’s 
just an action hero. 

You still have Craig and Har¬ 
rison Ford cheating death. 

If you aspire to a mythic 
structure, you see that 
every myth is on some level 
a coming-of-age story. And 


every coming-of-age story 
deals with a death and a 
rebirth. In both Iron Man 
films, there’s a death scene 
and Tony emerges as a dif¬ 
ferent person. The chal¬ 
lenge on Cowboys & Aliens 
was finding the intersection 
of the two genres. I felt that, 
at their core, both dealt 
a lot with death and loss. 
Sometimes it’s just com¬ 
plete arbitrary destruction, 
like Cloverfield or War of the 
Worlds. Usually it’s a meta¬ 
phor for loss on some level. 


Not exactly a theme for an 
upbeat summer movie. 

That’s not the tone of the 
film, but you’re asking about 
it. The trick is to be able to 
have that under the surface 
yet still present the film in a 
way that’s appealing. 

How important is the final 
scene of a movie? Kicking 
with Downey saying "I am 
Iron Man” was obviously 
memorable. 

We were trying to cut 
against the grain; we wanted 
to surprise people with the 
ending. And we ended up 
surprising them. But we also 
ended up giving ourselves a 
tremendous burden for the 
next film. 

It seemed like you were 
having fun with those mov¬ 
ies. Why aren’t you going 
to direct number three? 

I love the origin story of 
Tony Stark in the cave. The 
original was very small, with 
a small group of characters. 

It was set in the real world. 
But now we’re saying that 
the whole Marvel universe 
can exist. I think people with 
different sets of skills are 
probably better suited to 
deal with all of these inter¬ 
secting story lines and char¬ 
acters. Once you get into all 
the other superheroes and 
the world starts to expand, 

I start to lose my footing. 
Even reading comics as a 
kid, I used to get lost when 
they all overlapped. I under¬ 
stand the rules of a West¬ 
ern really well—much better 
than I understand the rules 
of a superhero movie. 

But you’d come back to 
play Tony’s sidekick Happy 
Hogan, right? 

Oh, sure. Of course I would. 
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LISTEN AND UNDERSTAND 

True Salvation 


The Terminator franchise will not 
die on our watch. Two Hollywood vets 
imagine the next chapter. 



in direct violation offfis owncatchphrase, Arnold Schwarzenegger will not be back for another Terminator movie. Blame his 
affinity for housekeepers (it can't be stopped). But maybe hasta la vista, Arnie, is OK—if the show can go on. But how? A prequel? 
A reboot? We solicited two pitches, one from director Paul W. S. Anderson, the other from Lost impresario Damon Lindelof. As 
you'll see, they are somewhat in opposition. We're flexible. (As long as we get 10 points off the gross. What are we, schmendricks?) 


Paul W. S. Anderson 

Director of Mortal Kombat, Resident Evil, 
RE: Afterlife, and The Three Musketeers 


l WOULD PICK UP after Judgment Day and combine the epic 
battle for the future with a story set in present day, like the 
first two films, which were clever and fun. 

I’d keep it in California: Sunshine, palm trees, and shop¬ 
ping malls are the perfect backdrop for mayhem. It doesn’t 
have to be grim. I don’t need to see bombastic superheroes 
fighting for the fate of the world. 

I want it through the eyes of real people. If I can get Arnold 
back, that would be my preference. He is the brand; nobody 
else can fill his shoes. But you should have new relatable 
characters. 

The best thing about the Terminator is that it was designed 
to infiltrate society. I’d build the narrative around twists and 
turns. You’ll have to guess who’s a robot and who’s a human 
being. It’d be in the same style as Westworld. 

But the centerpiece of the film would be the battle they 
teased me with for four movies. Imagine a field of tens of 
thousands of Terminators—not giant Transformer-type 
robots but human-sized Terminator endoskeletons—get¬ 
ting ready for an all-out epic fight against humanity on the 
scale of The Lord of the Rings. It would look cool, and it 
would also be awesome. 

I’ve been waiting since the first movie to see it. Is someone 
going to make this soon? 




Damon Lindelof 

Show runner of Lost ; producer of Star Trek; 
cowriter of Cowboys & Aliens 


THE WHOLE “dark depressing futuristic apocalypse” thing is 
played out. Enough with the machines driving over human 
skulls. We need us some COMEDY. Look at those numbers 
for Bridesmaids and Hangover 2. Can you imagine the box 
office if those movies had HOMICIDAL ROBOTS in them?!? 
And since we’re evoking Arnold’s work already ( evoking is 
free, by the way—suck it, lawyers), why not combine Termi¬ 
nator with Schwarzenegger’s greatest comedic work? 

Yeah. That’s right. Kindergarten frigging Cop. 

Buckle up. Here comes the gold. 

Humans in dystopian future learn that a Terminator trav¬ 
eled back in time and impregnated a woman, resulting in a 
half-cybernetic child that will grow up to be humankind’s 
DESTROYER! But due to technological ineptitude, we can’t 
lock down the mother’s identity (and thus the kid’s), narrow¬ 
ing their whereabouts to a school in a pleasant coastal town. 

And so our story begins as a gruff, futuristic badass with 
great comedic chops (we’re screwed if the Rock says no) 
representing the hopes of all humanity travels back to 2012 
to identify the half-Terminator 5-year-old by substituting as 
a kindergarten teacher. And then, after a series of comedic 
misunderstandings? Kill the little bastard. 

Pretty sure we can get a PG-13 as long as no one smokes and 
when the kid gets shot in the face we do it in a classy way. 


text Allison P. Davis 


illustration Johnny Dombrowski 
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FINITE INCANTATUM 


Harry Potter, RIP 


One fantasy writer’s eulogy for the Boy Who Lived. 


the age of Harry Potter is not over, 
but we seem to be entering Harry's 
late period. Like Voldemort, Harry 
can't quite die—apart from every¬ 
thing else there's just too much money 
in him—but with the arrival of Harry 
Potter and the Deathly Hallows, Part 
2, it looks like we've seen the last of 
the big stuff. From here on out, it's all 
ancillary products and Snape/Harry 
fan fiction. The canon is becoming 
fixed and frozen. The Boy Who Lived 
is a man without a future. 

(Actually, J. K. Rowling has said "I 
feel I am done, but you never know." 
So it might not be over. But let's say 
it is. For now.) 

The world today is very different 
from the one the Hogwarts Express 
thundered into 14 years ago, when 
Bloomsbury printed 500 copies of 
Harry Potter and the Philosopher's 
Stone (most of which went to librar¬ 
ies). For one thing, each of those cop¬ 
ies is now worth about $45,000. 

For another, the fantasy industry has 
appreciated in value along with them. 
Harry proved to publishers that there 
was big money in that neglected genre. 
This had major consequences for me 
personally, and by "personally" I mean 
financially. I wrote a novel about young 
people learning to use magic—though 
not always very wisely. It came out in 
2009, from a mainstream literary pub¬ 
lisher, and it became a best seller. The 
sequel, The Magician King, comes out 
this month. No way would those things 
have happened without Harry Potter. 

Which is nice for me, but more 
important is the way the Harry Pot¬ 
ter bubble changed the whole genre. 
You can say what you like about the 
books as literature (I'm a fan, and even 



I have problems with them—for example, I think house-elves are gross), but they made 
fantasy better. I don't think it's a coincidence that the 2000s have been the most inno¬ 
vative time in fantasy literature since the 1960s, led by the likes of Neil Gaiman, Kelly 
Link, Susanna Clarke, China Mieville, and [your favorite here]. More writers are get¬ 
ting paid more money to publish more fantasy novels. The ecosystem is evolving and 
diversifying. All those Harry Potter sickles and galleons helped bring about fantasy's 
equivalent of the Cambrian explosion. 

Harry made it easier to be a fantasy reader, too. I grew up in the 1970s and 1980s, back 
when fantasy was—how can I put it?—not very popular. It's hard to explain this to people 
who grew up with Harry, but back then fantasy was a beleaguered underground full of 
unclubbable children like myself who sucked at sports and had little child-sized social 
anxiety disorders. The idea that a fantasy novel could be a mass phenomenon, a nor¬ 
mal thing that normal people were publicly, unashamedly into, was just not thinkable. 

Harry Potter revealed a mass audience for fantasy that nobody was aware of, not even 
the people who were part of it. We were legion, and we didn't even know it. Dostoevsky 
once said, “We all crawled out from under Gogol's 'Overcoat,'" and it's just as true to say 
that we all crawled out from under Harry's cloak of invisibility. He made being a fantasy 
nerd cool. Or, no, that's not quite right. We didn't change. The world changed around 
us: Harry Potter made everyone a little bit uncool. 
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MACHINE LANGUAGE 

Uncertain Terms 


COME WITH ME ifyOU 

want to speak prop¬ 
erly! I’ve been sent from 
the future with a vitally 
important mission: 
correcting sci-fi ter¬ 
minology. To that end, 

I hereby inform you 
that Arnold Schwarze¬ 
negger’s killer robot 
in The Terminator is 
not a cyborg. A cyborg 
is a human-machine 
hybrid, a person with 
mechanical parts. 

Steve Austin was a 
cyborg. Cyborg from 
Teen Titans was a 
cyborg. RoboCop? 
Cyborg. But Termina¬ 
tor makes it perfectly 
clear that the Cyber¬ 
dyne Systems Model 
101 is a machine. It 
merely happens to have 
a thin outer covering 
of flesh. Peel that off 
and it still murders. Is 
Lt. Commander Data 


WHEN YOU’RE STANDING in a terminal, odds are you’re focused on your seat assignment. 
But you should also be thinking about art: Airports and other transit stations are perfect 
places for outsize eye candy to be seen by masses on the move. These high tech installa¬ 
tions give you something to appreciate when you reach your final destination. 


POINTS OF INTEREST 

Traveling Exhibits 


Trains, planes, and glowy 
LCD tiles: Some transit terminals 
have art that’s worth the trip. 


CLOUD 

Heathrow Airport’s 
Terminal 5 (above) 

A 16-foot-long 
peanut suspended 
from the ceiling 
uses 4,638 flip dots 
to create shimmer¬ 
ing patterns above 
travelers’ heads. 
WHAT TO WATCH 
FOR: The two-tone 
dots go clickety- 
clack, a reminder 
of old-style airport 
departure boards. 
Just don’t expect 
an update on your 
connecting flight 
to Frankfurt. 


UNIVERSITA 
STATION AT 
METRONAPOLI 

Naples, Italy 

A tutti-frutti color 
palate and visual 
stunts like wall pan¬ 
els plastered with 
lenticular images 
that change as you 
move past them. 
WHAT TO WATCH 
FOR: “The entire 
platform wall is 
lenticular,” designer 
Karim Rashid 
says. When your 
train leaves the 
station, “you see 
blobs spinning.” 


ECLOUD 

San Jose Interna¬ 
tional Airport 

Nearly 3,000 LCD 
tiles shift from clear 
to opaque in pat¬ 
terns that reflect 
weather conditions 
around the world. 
WHAT TO WATCH 
FOR: “There are 
some rare weather 
types,” and each 
has a unique effect 
on the cloud, says 
data-visualization 
artist and cocre¬ 
ator Aaron Koblin. 
“Watch for thunder¬ 
storms or hail.” 


PLATFORM 5 

Sunderland 
Station, England 

Animated shadowy 
passengers mill 
about on a glass 
wall—until a train 
pulls in and they 
seem to scramble 
to get on. 

WHAT TO WATCH 
FOR: “Some of the 
people are more 
friendly than oth¬ 
ers” when they’re 
“boarding,” crea¬ 
tive director Jason 
Bruges says. "They 
each have their 
own character.” 
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a cyborg? No. And the 
Terminator is basically 
just Lt. Commander 
Data wrapped in bacon. 
There. Now that I have 
averted that linguistic 
catastrophe, I can start 
policing improper use 
of the term android. 

illustration Dan Hipp 
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THE AGONY OF DEFEAT 

Graphic 

Ultraviolence 


5 landmarks in videogame 
fatalities. 



Frogger (1981) 

When the hapless 
amphibian gets 
squished by a car, 
it’s reduced to a 
blob of purple pulp 
and a yellow skull 
and crossbones. 
Beeyew! 


Dragon’s Lair 
(1983) This sim¬ 
plistic game’s main 
draw was the hero’s 
cartoony deaths. 
Like when he glares 
at you accusingly 
before rapidly 
decomposing. 




Mortal Kombat 
(1992) Removing 
the head and 
spine really ham¬ 
mers a defeat 
home. This game’s 
fatality moves 
were the ultimate 
coups de grace. 



Gears of War 
(2006) Epic Games 
harnessed cutting- 
edge tech to render 
hi-res chain-saw 
bisections, with 
blood and gristle 
flying everywhere. 
Bravissimo! 



Bulletstorm (2011) 

Epic ups the ante. 
Gory kill moves 
include the Meat 
Fountain, the Sur¬ 
geon, the Splatter- 
punk, the French 
Revolution, the 
Assplosion ... 




NOTIMETO LOSE 

TicktockTicktock... 


When a bank heist flick hinges on a guy (maybe) 
going kersplat, you’d better build your bomb right. 


by two thugs in ape masks. Danny McBride 
of Pineapple Express stars as one of the 
half-wit criminals; stand-up Aziz Ansari 
(above right) plays Eisenberg's best friend 
and ski-masked accomplice. Silly or no, 
when you make a countdown to detona¬ 
tion the premise of your entire movie, the 
incendiary device had better look credible. 

That means getting the timing right: 
The bomb's timer ticks down 10 hours 
over the course of the film, and continu¬ 
ity errors would quash the tension. So the 
script supervisor had to maintain laser 
focus, resetting the clock for each take. 


“We were almost perfect,” Fleischer says. 
“We only had to fix the clock in postpro¬ 
duction once.” 

The device also had to look like it was 
built in a scrap yard, so prop master Erick 
Garibay used the kinds of parts an amateur 
bombmaker would use, from the trigger 
to the display, to rig up a meticulous-yet- 
messy menagerie of wires and batteries. 
“Prop teams can create anything. If you're 
like, T need a Swiss cheese hat,' they'll 
give you a Swiss cheese hat... Hopefully, 
the vest is accurate,” Fleischer says. “The 
nerds can tell us if we succeeded or not.” 


N othing makes our heart race like a race against death, even 
when the premise borders on the absurd. Whichit does in 30 Min¬ 
utes or Less. The film, directed by Zombieland’s Ruben Fleischer, 
is about a pizza delivery guy (Jesse Eisenberg, below left) 
who's forced to rob a bank after a bomb is strapped to his chest 
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GIVE 5 RENTER 



Avis renter Giana Fernandez rents weekly for work from Avis employee Julie Kahn, 
but this week she needed a car for more than just business. Giana told Julie 
she had a first date. Julie made sure to find the perfect car for both. Giana wrote 
to say, the car ended up being better than her date. Helping renters find 
the right car is important, but not everyone does it. We do. 

At Avis, we’re in the business of treating people like people. 



©2011 Avis Rent A Car System. LLC. The statements contained are about actual situations from actual customers who have expressed their opinion. This is not intended as a guarantee of performance. 
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CLICK 

Time to Move On 


Just because you watch a show does not mean you have to keep watching a show. 


O et’s make a pact. The next person who whines about how The 
Simpsons sucks gets flung in a well. The rest of us can tailgate. 
Spare us your blustery, pedantic indignation. There's nothing to 
add. No petition long enough, no outcry loud enough. Winter is 
coming (word to Game of Thrones), and so is the Fox series’ 23rd season and 
500th episode. If this really upsets you, here’s bismuth for your bellyache: 
Just. Quit. Watching, f Elegant, no? And if your OCD completism gives you 
acid-reflux burps at the idea of being a quitter, try thinking of it another way. 


You're not failing to watch the entirety of 
a television show so much as you are dis¬ 
missing it for cause. This television show has 
failed to meet your reasonably high, oscil¬ 
lating yet perfectly calibrated standards. 
Preemptively dissatisfied by the upcoming 
Steve Carell-free season of The Office ? Well, 
sure. But nobody asked you to look into its 
jaundiced, gluey eyes and pat its strawlike 
mane while you apologize and then shoot 
the lumbering beast. Besides, you don't get 
to. Season eight is happening whether you 
like it or not. Just stop leading that stupid 
horse into your house. And absolutely do not 
give it a carrot while loudly complaining that 
it's overfed. Quit! 

This applies to AMC's The Killing, which I 
binned midseason for its abject whatever- 
ishness. (The season finale didn't fix that, 


has since appeared on Maxim’s Hot 100. 
Twice. Time to move on. 

This does not count as intellectual incuri¬ 
osity. Don't get exercised worrying, as critics 
at The New York Times did recently, about 
whether you're eating enough cultural veg¬ 
etables. I think we can all agree that this par¬ 
ticular flavor of television doesn't even chart 
on the brain-food pyramid. It's glaze on a 
fried pie. Or, to put it another way: You're not 
allowed to be offended that there's nothing 
to buy in the SkyMall catalog. 

Don’t like The Simpsons ? Watch Bob’s 
Burgers. Don't like Bob’s Burgers ? Try to 
cope. Somehow. Don't like a single show 
that's on television right now? Fire your 
cable company and dance the languid, naked 
freedom dance of someone who isn't evis¬ 


cerated monthly by those douche- 
hole gerrymandering oligopolists. 

And let's face it, you complain if 
shows exceed their sell-by date, 
but you complain when they end, 
too. Even the most universally 
beloved, game-changing shows 
were acclaimed for their ambi¬ 
tious, long-arc ways and then 
lambasted for the ways they tied 
up loose ends. X-Files. Seinfeld. 
Lost. The Sopranos. St. Elsewhere. 
Really? It was all a snow-globe- 
induced autistic hallucination? 
Wow. Definitely worth a golf clap 
for the enormous balls required to 
go out in such confidently facile 
fashion. Ha-ha. Psych!Fin. 

Basically, we media addicts sort 
of suck at endings. Writing them. 
Watching them. Being remotely 
satisfied by the best of them. 
Did they stick the landing? Who 
knows? We're so compulsively 
sophisticated that we can't let the 
damn gash scab over. There will 
always be a bereftness, a phan¬ 
tom limb that we reach to stroke 
like the pet log in Twin Peaks (quit halfway 
through season two). In any relationship, 
long-term or otherwise, you're only ever one 
dead-eyed declaration away from dunzo. The 
dumpee doesn't have to accept the breakup 
for it to take. End it before you resent it. TV 
is supposed to be a respite from the burden 
of human interaction, not another dysfunc¬ 
tional relationship. 

Besides, there's always the option of one 
last fling with an ex—sloppily, guiltily fin¬ 
ishing shows on streaming sites long after 
they've stopped airing. Years after that 
messy breakup, go back for more, this time 
with managed expectations, knowing exactly 
when and vaguely how it'll all end. Hell, do it 
with a fresh, new show on in the background. 
Live it up. ED 


huh?) Same for How I Met Your Mother and 
its relentless sluggishness. Lyndsy Fonseca, 
cast to play the daughter as an adolescent, 
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Friendship 

Has Its Limits 



Facebook says you can have up to 5,000 friends. Twitter 
encourages vast flocks of followers. But studies suggest you can’t 
maintain relationships with more than 150 people 
at a time. What is going on here? Turn the page to find out. 

by Erin Biba | Illustrations by Shout 
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When tech blogger HUBERT NGUYEN and entertainment 
blogger SCOTTFEINBERG exchange ideas on their must-haves, 
they discover they're both tuned into, and turned on by, 
the same sense of WONDER. 
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POWERING 
WONDER UP 


HUBERT 

NGUYEN 

Co-founder and editor 
of ubergizmo.com 

I work in sunny California—the 
hottest place in the world for 
tech-lovers. I'm geek to the 
core, but I don't speak geek, 
and I believe that everyone can 
(and should!) enjoy technology, 
simply because it makes life 
better. I look at products beyond 
their specs, focusing on their 
real-world usage. 



My Galaxy Tab 10.1 
has such a beautiful 
display that I have 
to protect the screen 
from fingerprints 
and scratches. 


TITANIUM 
WATCH All the 
electronic devices I carry 
have digital clocks, but 
I still reflexively look at 
my left wrist for the time. 



JACKET I travel 
a lot to both hot and 
cold places. Add sleep 
deprivation, and that's 
the perfect recipe to 
get sick. My light jacket 
is a lifesaver. 



SAMSUNG 
GALAXY TAB" 10.1 

At 1.25 lbs. and 0.34 
inch thin, the Galaxy Tab 
10.1 is the lightest and 
slimmest tablet on the 
market today That makes 
it a cinch to carry with me, 
and comfortable to hold 
when checking websites, 
emailing friends, or 
jumping on a video call. 




T hink about the last time you updated your 
Facebook status. You probably edited that snippet of 
text a dozen times to get every word just right. And 
then, right before you posted it—cursor hovering 
over the Share button—you likely considered how 
your friends were going to react. 

“People are going to Like this/' you thought. “Maybe Ill even get a few comments.” 
Now, how many times have you run that same internal monologue before blurt¬ 
ing out your opinion during a face-to-face chat with your best friend? Pm taking 
bets on the answer. And my money is on never. 

Every time you post something on Twitter, Facebook, Tumblr, or Instagram, 
you're influencing—or trying to influence—how the world views you. Each care¬ 
fully crafted 140-character message that goes out into the metaverse fills a publicly 
accessible database that defines you to people you've never met. In the end, it isn't 
who you really are. It's the hilarious, adorable, fascinating, intelligent, so-worth- 
Friending version of you. Social media isn't about having a conversation with people 
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you know. It's about advertis¬ 
ing yourself. It's not social; it's 
media. 

Real conversations don't hap¬ 
pen in public. You don't go to 
a party and loudly tell strang¬ 
ers about your recent bout of 
crippling depression. Or the 
fact that you just can't seem to 
trust people enough to make a 
true connection with a partner. 

No, the kinds of conversations 
you have in mixed company 
are edited for content. You tell 
people what you think they 
want to hear. 

Mostly that means telling 
them interesting bits that are 
designed to make them like you. Like that time you locked yourself out of the 
house in your pajamas on a rainy night. (You're so funny and humble! We all just 
love how you can laugh at yourself!) The world of social media is just like that. 
Even a closed network (like an invitation-only Twitter feed or a private Facebook 
profile) is a group of people you've decided you want to like you. They don't want 
to hear about your irritable bowel syndrome. Not now. Not ever. 

The idea that we're having a "conversation” online gets even more absurd as 
your network gets larger. You might have heard of anthropologist Robin Dunbar. 
He's got a number. According to Dunbar, humans are cognitively capable of con¬ 
necting with only 150 or so people at any given time. In other words, your brain is 
only big enough to hold personal information about a limited number of people. 
Everyone else is just noise. Even Facebook agrees with Dunbar, sort of: It doesn't 
allow users more then 5,000 "friends.” The assumption is that once you're linked to 
that many people, your network is no longer populated by real connections. Your 
real friend would call you in tears to pick her up from a car accident; your Face- 



TURNING 
WONDER ON 

SCOTT 
FEIN BERG 

Founder of 
scottfeinberg.com 

As a film journalist and a fan, 
there's nothing more thrilling 
than when I see a great film and 
then sit down and talk with the 
people who made it. Every great 
movie is something of a mystery, 
and a good interview helps to 
bring me, and my readers, a little 
closer to solving it. 



LOUNGE 
ROBE My robe 
is comfortable and 
convenient—and 
since a large chunk 
of my day is spent 
typing at a computer, 
making phone calls, 
and watching movies, 
what else matters? 




BARBELLS 

I hit the gym every 
day, partly to stay in 
shape and partly to 
take a break from 
my workday. 


CANDY STASH 

Like the stereotypical 
blogger. I'm not above 
sneaking junk food 
when the mood strikes. 


book friend would simply post a photo of her cast and a sad-face emoticon. You 
feel sorry for her, but you don't experience the panic that comes from witnessing 

someone's distress firsthand. 

Dunbar isn't the only one who 
believes that managing relation¬ 
ships on a large scale is impossible. 
In 2009, sociologist Gerald Mollen- 
horst concluded a long-running 
study looking at how we manage 
our real-world social networks. 
Over the course of seven years, we 
replace 48 percent of our friends 
with new ones, Mollenhorst found, 
though the total number in our net¬ 
work never changes. In other words, 
there's only so much room for new 
people in your life. And you're cer- 
/////////////////////^^^^ 

Correspondent erin bib a wrote 
about extreme food in issue 19.06. 




SAMSUNG GALAXY TAB 10.1 

I love that my Galaxy Tab 10.1 has a wide screen 
ratio, which enables me to watch movies 
without being distracted by thick black bars at 
the top and bottom of the screen. Plus, the audio 
is rich and deep even without headphones. It's 
like a portable movie theater! 
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Read the 

VANITY FAIR take 

Does Facebook spell 
the end of human 
interaction as we know it? 

Or is it just bad news 
for psychics, dating 
services, and women's 
magazines? In this 
month's Vanity Fair, Henry 
Alford takes a careful look 
atwhat MarkZuckerberg 
hath wrought. 


tainly not replacing one of your IRL friends—who 
actually knows you—with some random person 
who started following you on Twitter. 

Those randoms, by the way, end up being a sub¬ 
stantial part of our audience. In a study by UK 
gadget website Good Mobile Phones, which que¬ 
ried more then 1,500 Facebook users, 60 percent 
of participants said they no longer knew 20 per¬ 
cent of their "friends," and 50 percent responded 
that they actually speak with only 20 percent of 
them. The average Facebook user has only about 
130 friends. So, if we're spending most of our time 
online talking to people we don't even know, how 
deep can the conversation ever get? 

Dan Schawbel, a branding consultant, says we 
are all constantly building our brands online, 
whether we like it or not. "The Internet is your 
permanent record," he says. But while many of 
your witticisms and clever observations remain 
for posterity, searchable by Google, the conversa¬ 
tions around them are fleeting. The public Twitter 
replies get replaced by new ones, and comments 
on your Facebook feed shrink to make room for 
fresh ones. All that really counted was your initial 
post and how it affected everyone's opinion of you. 


The best evidence that social media isn't really 
about personal connection? Marketers love it. It 
seems like every business from taco trucks to GE 
is hoping to use social media to put a personal 
face on its brand. The truth is, my personal Twit¬ 
ter feed isn't all that different from @wired, the 
brand central station of this magazine's social 
media presence. We both post links to stories 
we think our followers will like. We both update 
with anecdotes about people we know. And we 
both choose our words carefully before we post 
them to be sure they mesh with how we want the 
public to perceive us. 

There's nothing wrong with wanting to have a 
personal brand. It's what the Internet is best at. 
But no matter how you slice it, a social network is 
a public place. And posting there is like choosing 
what T-shirt to wear or how to cut your hair: It's 
another way to control how the world sees you. 
You are not your Facebook page or your Twitter 
feed. They're just snippets of you. And no one ever 
had a real, honest conversation with a snippet. 

P.S. You should totally follow me on Twitter 
( @erinbiba ). Everyone agrees I'm way more hilari¬ 
ous and adorable there than in real life. DU 










morpheme 


«L^10!S2i*3 




LESangisco 


The Wonder of Samsung 


SAMSUNG 


Available at 


and other fine retailers 
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POWERED BY 

NVIDIA TEGRA 


The New Samsung GALAXY 


People, it’s time to dominate. The Samsung Galaxy Tab gives you better game performance 
with its lightning-fast NVIDIA* Tegra™ 2 dual-core processor. And better, sharper graphics with 

an HD screen. It’s the tablet that’s changing the tablet. 


IT’S TIME FOR 
BETTER GAMING. 

IT’S TIME TO TAB." 
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Here, our 2BLOGGERS exchange details 
about their on-the-run workdays—and the 
Samsung Galaxy Tab 10.1 features that keep 
them WONDER STRUCK. 



START 



; Heading out for an all-day 

MEDIA EVENT. 1 stash my 

1 gear and Galaxy Tab 10.1 in my 
: sling backpack, lean swing it 

I around into a chest pack in a 

j crowded press room. 

Qam 

1 love that my Galaxy Tab 10.1 j 

plays ADOBE* FLASH* 

player compatible animation ; 

and video—just like many j 

of the film-related websites 

1 visit each day. j 





; No time for lunch. 1 munch 

1 write a blog post using the ; 

j an energy bar instead 

m cool custom keyboard on my 

j while swapping upcoming 

JPM Galaxy Tab 10.1, while listening 

PRODUCT REVIEW 

to a MOVIE SOUNDTRACK 

; assignments with the 

1 just downloaded via the • 

j Ubergizmo team via email. 

Samsung music hub. j 




i 1 use my Galaxy Tab 10.1 to 

take notes and snapshots of 
the TECH PROTOTYPES 

: 1 saw today, then upload 

j and review with my team via 

j video conference call. 

0PM 

1 jump on the Metro-North 
train from New Haven j 

to New York City to attend • 

an East Coast MOVIE 
PREMIERE I've been 
looking forward to for weeks. j 






Back home, 1 upload the 
VIDEO INTERVIEWS 

1 conducted with developers 
: using my Galaxy Tab 10.1, 

j preparing to edit them into 

: tomorrow's blog posts. 

Qpm 

At the premiere after-party 
but still working; 1 use my j 

Galaxy Tab 10.1 to AUDIO 
RECORD my interviews with 
the director and stars, and its j 

camera to snap their pics. j 







TELL US WHAT FILLS YOU WITH WONDER 

AND YOU COULD WIN ONE OF SIX SAMSUNG PRODUCTS! 

Snap this tag and submit your contest entry for a chance to win, or visit SamsungWonderExchange.com. 

Check back often for more posts from our bloggers and additional chances to win. 

NO PURCHASE NECESSARY. To enter and for full rules, go to www.SamsungWonderExchange.com. Starts 12:01 AM ET June 14. 2011 and ends 
11:59 PM ET December 31. 2011. Open to legal residents of the 50 United States/D.C. 18 or older, except employees of Sponsor. Samsung, their 
immediate families, and those living in the same household. Void outside the 50 United States/D.C. and where prohibited. A.R.V. of 6 prizes 
between $400 and $3,000. Sponsor: Conde Nast. 


© 2011 Samsung Telecommunications America, LLC ("Samsung"). Samsung and Galaxy Tab are both trademarks of Samsung Electronics America. Inc. and/or related entities. Adobe and 
Flash are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries. Android, Android Market, Google Talk, Gmail, Google 
Maps, Google Chrome, Google Mobile and YouTube are trademarks of Google, Inc. Other company and product names mentioned herein may be trademarks of their respective owners. 
Screen images simulated. Appearance of device may vary. Some features may not be available in all areas. 































































CALL OF DUTY 

Got more free time than cash?TryTaskRabbit, 
a new service that turns grunt work into a game. 
Prepareforsometrulyoddjobs. 


BYALEXIATSOTSIS 




enius, as thomas edison famously declared, may owe far 
more to perspiration than to inspiration, but Leah Busque's 
revolutionary startup was born in a moment of profound lazi¬ 
ness. It was a wintry night in February 2008, when Busque, a 
28-year-old engineer at IBM in Cambridge, Massachusetts, 
realized that she needed dog food for her yellow lab, Kobe. She 
wanted nothing more than to get someone else to trudge out¬ 
side in the snow. "I thought, wouldn't it be nice if there were a 
place online you could go," she says. “A site where you could 
name the price you were willing to pay for any task. There had 


to be someone in my neighborhood who 
was willing to get that dog food for what 
I was willing to pay." 

Inspired, she quit her job four 
months later and started a company, 
originally called RunMyErrand, with 
money from angel investors and 
an incubator. The site launched in 
September 2008, and by the following 
March, its roughly 100 registered “run- 


illustration by Matthew Woodson 
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SECURITY WAKE-UP 

You might reconsider tweeting your every waking moment, after reading this Q&A on 
security threats with ESET's North American CEO Andrew Lee. From social networking 
sites to "vishing ," Lee gives the lowdown on today's biggest online security threats and 
preventing identity theft. 


What is today's top security concern? 

How much data and information you share on social 
networking sites, especially when there are bits and 
pieces on various sites. This information can be easily 
aggregated to form a comprehensive profile. Also, if 
your phone is lost, access to your financial accounts and 
contacts is a goldmine for potential perpetrators. 

With privacy compromised, what are some of 
the biggest threats out there? 

Social engineering attacks are the biggest threat. 
Compromises of privacy provide attackers with a wealth 
of information that makes it far easier to perpetrate 
identity theft and credit card fraud, and obtain access 
to corporate networks. 

How real is identity theft? 

The problem is so big that the FTC has a dedicated 
resource website and most states provide information 
through their attorney general's website. According 
to a January 2010 report by the Congressional Research 
Service, identity theft is the fastest growing type of fraud 
in America. 



What are the key red flags? 

One of the most common vectors for identity theft 
is phishing emails. If an email is asking for your bank 
account information, your Social Security number, a PIN, 
or a password, you should immediately assume you are 
under attack. Less common than email-based attacks, 
but still not uncommon, are phone-based attacks, often 
referred to as vishing. 

What's the most effective protection against 
security threats? 

The first step is self-education and staying current 
on security threats. ESET has a blog with updated info 
about the latest issues. Use security software, but research 
to make sure the vendor is legitimate. Unfortunately there 
are rogues selling malware disguised as security software. 

What are some key security innovations? 

The use of artificial intelligence, or heuristics, in and virus 
and other security areas. For antivirus, it means a scanner 
can detect a threat that has never been seen before. For 
products that analyze log files, it means that anomalies 
can be spotted almost instantly. Almost every security 
product today would be significantly less effective 
without some application of artificial intelligence. 

Is there a way to reclaim your privacy? 

Assume that nothing you put on the Internet is private, 
so treat it as public. Be doubly vigilant when sharing 
financial information. 


Protect yourself from cybercrime 
with ESET. For more information 
on your security options, 

go to eset.com. 

Stay up to date with the latest 
threats-visit blog.eset.com. 
























Serious about 
digital privacy? 

So are we. 
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ESET's proactive security keeps you ahead of 
cybercriminals, viruses and other Internet threats. 
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ners” had performed hundreds of tasks. 
Today the site, since renamed TaskRab- 
bit, has more than 1,500 runners in San 
Francisco, Boston, Los Angeles, and Orange 
County fulfilling up to 3,000 tasks per 
month—everything from assembling IKEA 
furniture to making a beer run. 

Think of TaskRabbit as an eBay for real- 
world labor. When users, called senders, 
post a task, they also invisibly declare the 
maximum amount they'd pay to have it com- 
pleted. Runners then bid on the task by 
declaring the minimum amount they would 
accept. Unlike on eBay, though, senders can 
choose freely from among the bids, since 
the reviews and experience levels of run¬ 
ners can vary significantly: Highly rated 
runners—or those who happen to be avail¬ 
able immediately for a rush job—can com¬ 
mand significant premiums. Tasks range 
from courier assignments that can take 
just a little while to jobs like moving help 
that can take hours and are often scheduled 
up to a week in advance. TaskRabbit takes 
a 12 to 30 percent cut of each transaction; 
the higher percentages are deducted from 
lower-value jobs. Customers pay by credit 
card, and the runner's share gets deposited 
into a TaskRabbit account, with checks cut 
every Friday. 

To keep the rabbits scampering, the site 
employs some serious game mechanics. A 
leaderboard ranks the top runners, display¬ 
ing the level that each has achieved and their 
average customer review. The runners also 
see a videogame-style progress bar show¬ 
ing the number of additional points they 
need to jump to the next level. Points are 
awarded for everything from bidding accu¬ 
rately on a task (15 points for being within 
15 percent of the sender's maximum price) 
to bidding quickly (15 points for bidding 
within the task's first 30 minutes) to email¬ 
ing friends and urging them to join Task¬ 
Rabbit (three points per email). The level 
system is exponential: Moving from level 0 
to level 1 takes only 60 points, while going 
from level 20 to 21 requires adding roughly 
1,700 points to your tally. The highest level 

//////////////////M 

alexia tsotsis (@alexia) is a staff writer 
at the technology blog TechCrunch. 


reached so far is 23, achieved only by a 
58-year-old former military officer in 
San Francisco named Alex K. (All the 
runners are known by their first name 
and last initial.) 

Points earned also correspond to 
some modest benefits in real life. 
At level 5, runners get a TaskRabbit 
T-shirt. And at level 10, in a nod to the 
professional dimension of the game, 
they get their own business cards. Yes, 
TaskRabbit's runners are gamers of a 
sort—but they're also workers, making 
good money through a peculiarly 21st- 
century kind of labor market. 


for users, TaskRabbit's runners func¬ 
tion as an on-call pair of hands. The site 
has become particularly addictive for 
executives at the pathologically under¬ 
staffed startups of San Francisco, where 
the phrase “We can get a runner to do 
that" has become common parlance. 

One typical task is assembling desks for 
new employees. “One out of five jobs that 
get posted here makes you sign a nondis¬ 
closure agreement before you walk in the 
door," jokes one top runner, Joshua L. (short 
for Leavitt). Since many common tasks are 
carried out in the senders' homes, runners 
are vetted through a three-step process, 
which starts with an application form and 
progresses to an automated phone or video 
interview that poses a series of questions 
designed to weed out deadbeats. Finally, 
TaskRabbit pays the database giant Acxiom 
to perform a federal criminal background 
check on each prospective worker. 

For the runners, meanwhile, at a time of 
deep and persistent unemployment, the 
site serves as a way to make regular money 
without giving up control of their days. 
Unlike a temp service—which sets work¬ 
ers' rates and presents them to employ¬ 
ers—TaskRabbit lets workers get hired 
directly by consumers and thereby build 
up their own reputations. 

Part of what's so remarkable about the 
site is the way its competitive dynamics— 
the bidding, the points, the reviews—have 


TASKRABBIT BY 
THE NUMBERS 


23 

6 

97 

2 


Number of the site’s 
1,500-plus “runners” 
who have performed 
a third of all tasks from 
April to June. 

Percentage of all tasks 
that involve picking up 
and assembling IKEA 
furniture. 

Percentage of posted 
tasks that get bids 
from at least one run¬ 
ner; 75 percent wind 
up being completed. 

Number of days it 
takes, on average, for 
a posted task to be 
finished. 


created an elite cadre of runners who tend 
to fit a very particular personality type. Per¬ 
haps unsurprisingly, it's a type of person a 
lot like Leah Busque (herself a level 10 run¬ 
ner), a Phi Beta Kappa and former ballerina 
who married her high school sweetheart. The 
top rabbits are bewilderingly energetic, gre¬ 
garious to a fault. They're the sorts of people 
who would make good personal assistants to 
celebrities, but instead they've become assis¬ 
tants to regular people—a quick succession 
of regular people, even, within a single day. 

Many of the rabbits treat the service as a 
full-time job, with some using their profiles 
to market themselves aggressively and earn¬ 
ing as much as $5,000 a month. One of the 
most active self-promoters is Leavitt, whose 
Twitter handle is @ JoshRunsTasks and who 
keeps a blog (joshrunstasks.posterous.com ) 
that chronicles his life as a runner. When he 
set up a Google Voice account for his task¬ 
running business, he made sure that the last 
four digits were 8275: T-A-S-K. 

Over a hurried Sunday brunch in San Fran¬ 
cisco's Potrero Hill neighborhood, Leavitt 
checks his phone obsessively to make sure 


□ □ 0 AUG 2011 













w 


R 


D 


INSIDER 


PROMOTIONS | SPECIAL OFFERS | EVENTS 



Cocktails perfect for summer entertaining. 


Patron pomegranate 

1 oz. Patron Silver 
1/4 oz. Patr6n Citronge 
Fresh pomegranate juice 
Lemon squeeze 

Pour Patron Silver and Patrdn Citrdnge 
over ice. Add fresh pomegranate juice 
to taste. Finish with a squeeze of lemon. 
Garnish with an orange twist. 


Patron Grapefruit 

1 oz. Patrdn Silver 
1/4 oz. Patron Citronge 
Fresh grapefruit juice 
Splash of club soda 

Pour Patron Silver and Patrdn Citrdnge 
over ice. Add fresh grapefruit juice.Top 
off with a splash of club soda. Garnish 
with grapefruit peel and lime. 


Patron Pineapple 

1 oz. Patron Silver 
1/4 oz. Patron Citronge 
Fresh pineapple juice 
Lime squeeze 

Pour Patrdn Silver and Patron Citronge 
over ice. Add fresh pineapple juice. 
Finish with a squeeze of lime. Garnish 
with a slice of lime. 


LEARN THE PERFECT MIX: 

PATRONTEQUlLA.COM/COCKTAILS 


SIMPLY perfect. 


The perfect way to enjoy Patron is responsibly. © 2010 The Patron Spirits Company, Las Vegas, NV Patron Silver and Citronge-40% Alc./Vol. 
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One runner recalls functioning 
as a human alarm clockfor 
a week,visitinga woman’s house 
to wake herupevery morning. 


he’ll catch the bus in time for his next job, at 
Valencia and 25th Street, where a woman 
needs help organizing her basement stor¬ 
age. The lanky 23-year-old is just 50 points 
shy of his next level. 

Tve already saved the draft of what I’m 
going to tweet,” he says, and flashes the phone 
over his plate of huevos rancheros. “Wishing 
some 8 bit video game noises and anima¬ 
tion would herald my victory: I am a level 
20 @TaskRabbit Runner!” He reaches his 
goal the following day—making him just the 
fourth runner to graduate out of the teens. 


every month, TaskRabbit hosts Runner 
Rallies where its player-workers can social¬ 
ize. At Pete’s Tavern in the South of Market 
district, 20 or so active runners, along with 
sundry TaskRabbit employees, gather to 
drink beer and munch on snacks: pizza, buf¬ 
falo wings, nachos, and—befitting the site’s 


moniker—carrots. After following one anoth¬ 
er’s activity all month through their profiles, 
runners get the chance to hang out in real 
life, which to an outsider feels like happy 
hour for the terminally helpful. 

As expected, tales of weird tasks abound. 
Renee de A. recalls how she functioned for a 
week as a human alarm clock, physically vis¬ 
iting a woman’s house to wake her up every 
morning. The 54-year-old also had to com¬ 
plete grocery runs for another woman who 
“wanted her meat sliced so thin that Lady 
Gaga would have been arrested for inde¬ 
cent exposure.” The result for Renee—now 


at level 16—was addictive. “You get one task 
done,” she says, “and you see another and 
you want to do it.” 

Gathered around the now-lukewarm pitch¬ 
ers of beer, the runners giggle about some 
of the most ridiculous tasks that have been 
posted in recent weeks. The most offensive 
task—entitled “Attractive Female, Please 
Bring an Attractive/Successful Male Some 
Water+Juice”—was up for 11 minutes before 
it got taken down by an operations manager. 
The top runner, former military officer Alex K., 
describes how he took on a task called 'Trank 
Call Our Customer Service Rep.” It wound up 



Radar technology designed to 
detect what’s in front of you, behind 
you and in your blind spots.* 


Optional adaptive cruise control and collision warning with brake support and BUS* (Blind Spot Information System) with cross-traffic alert. 
Availability varies by vehicle. 







requiring that he play the role of an animal- 
welfare activist, seeking donations to buy 
Viagra for soon-to-be-extinct Siberian tigers. 

Just browsing around the site will uncover 
some similar goofiness: a request to help 
wrap coworkers' desks in cellophane, an 
appeal for homemade oatmeal raisin cookies 
(“We like them crisp on the bottom, but not 
burnt, you know?”), and even a call to dress 
up as a dead Osama bin Laden and accom¬ 
pany a group of revelers who planned to hit 
the town in Navy SEAL garb. 

But for all the prankish and half-serious 
listings, the vast majority of the tasks on offer 
are real work: driving, organizing, fetching, 
building. And TaskRabbit serves as a reliable 
source of that work for people who have had 
some trouble finding it. Alex K. is on disabil¬ 
ity and has taken to the service because he 
finds it a low-pressure work environment 
compared to his previous life. At Pete's, out 
of earshot from the rest of the group, he whis¬ 
pers, “I would rather make jokes about Viagra 


and Siberian tigers than get scared when my 
phone rings at night.” 


similarly grateful is Michael P. (for 
Powell), a 61-year-old former medical sci¬ 
entist who is more than happy to build IKEA 
furniture as a stopgap between jobs. Powell 
applauds TaskRabbit's positive psychologi¬ 
cal effect on those who are seeking full-time 
work but can't seem to find it. "They should 
get a rebate from the government for creating 
employment,” he says. "For giving unem¬ 
ployed people something to do and keep¬ 
ing them attuned to the workplace. If you're 
unemployed for a long time, you lose that 
workplace edge.” 

Right now TaskRabbit and its competitors 
(which include two other startups, AirRun 
and Zaarly, that work on similar principles) 
are vanishingly small. It remains an open 
question whether they can ever scale up to 


such a degree that "running,” or something 
like it, would become a viable option for a 
sizable fraction of the workforce. But with 
its clever combination of work and gaming, 
TaskRabbit does point the way toward a far 
more independent mode of employment— 
perhaps even, as Leavitt puts it, "a different 
form of entrepreneurship.” 

That rabbit's got a point. In the same way 
that eBay made millions of people the pro¬ 
prietors of their own "stores,” TaskRabbit 
stands to turn the unemployed and under¬ 
employed into their own employment agen¬ 
cies, as it were, with a single temp on offer: 
themselves. "And unlike when you're a temp,” 
Leavitt adds, "you can develop your own busi¬ 
ness model. You can actively hunt down jobs 
that need to be done. From one day to the 
next, you're never sure what you'll be doing. 
But it's almost guaranteed to be something 
you weren't expecting.” 

Like dressing up as Osama bin Laden's 
corpse. Hey, it's a living. 
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BIGGERTHANJESUS 

When Jason Rohrercreated his Chain World 
videogame, he intended it to be a religion. 
Hejustdidn’t expect a holy war. 




The USB memory stick contained the 
sole copy of a videogame unlike any 

ASON ROHRER IS KNOWN as much for his created before, 

eccentric lifestyle as for the brilliant, unusual 

games he designs. He lives mostly off the grid in the desert town of Las Cruces, New Mexico. 
He doesn't own a car or believe in vaccination. The 33-year-old works out of a home office, 
typing code in a duct-taped chair. He takes his son Mez to gymnastics and acting class on his 
lime-green recumbent bicycle, and on weekends he paints with his son Ayza. (He got Mez's 
name from a license plate, and Ayza's by mixing up Scrabble tiles.) 

On the morning of February 24, Rohrer took a break from coding and pedaled to the local Best 
Buy. He paid $19.99 for a 4-gigabyte USB memory stick sheathed in black plastic. The next day 
he sanded off the memory stick's logos, giving it a brushed-metal texture that reminded him 


photograph by Jason Pietra 
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Game designer Jason Rohrer was challenged to create a game that was also 
a religion. As with any good game, or any good religion, it came with a set of 
straightforward rules. Just plug the flash drive containing his creation into your 
USB port and follow these steps. 

1. Run Chain World via one of the included “run_ChainWorld” launchers. 

2. Start a single-player game and pick "Chain World.” 

3. Play until you die exactly once. 

3a. Erecting signs with text is forbidden—your works must speak for themselves. 
3b. Suicide is permissible. 

4. Immediately after dying and respawning, quit to the menu. 

5. Allow the world to save. 

6. Exit the game and wait for your launcher to automatically copy Chain World back 
to the USB stick. 

7. Pass the USB stick to someone else who expresses interest. 

8. Never discuss what you saw or did in Chain World with anyone. 

9. Never play again. 


of something out of Mad Max. Then, 
using his kids' acrylics, he painted 
a unique pattern on both sides, a 
chain of dots that resembled a piece 
of Aboriginal art he had seen. 

The stick would soon hold a video- 
game unlike any other ever created. 

It would exist on the memory stick 
and nowhere else. According to a 
set of rules defined by Rohrer, only 
one person on earth could play the 
game at a time. The player would 
modify the game's environment as 
they moved through it. Then, after 
the player died in the game, they 
would pass the memory stick to the 
next person, who would play in the 
digital terrain altered by their pre¬ 
decessor—and on and on for years, 
decades, generations, epochs. In Rohrer's 
mind, his game would share many qualities 
with religion—a holy ark, a set of command¬ 
ments, a sense of secrecy and mortality and 
mystical anticipation. This was the idea, 
anyway, before things started to get weird. 
Before Chain World, like religion itself, 
mutated out of control. 


rohrer unveiled Chain World at the 
2011 Game Design Challenge, held on March 
4 at the Game Developers Conference in San 
Francisco. The design challenge is essen¬ 
tially a contest: Three game designers com¬ 
pete to make a videogame that does some 
crazily ambitious thing that a videogame 
is not supposed to be able to do, like tell 
a love story or win the Nobel Peace Prize. 
The designers get about six weeks to come 
up with a concept or prototype based on a 
theme chosen by the organizers, and then 
they get 15 minutes to pitch it to a live audi¬ 
ence. Whoever receives the most applause is 
declared the winner. The challenge is a way 
for the best minds in the field to flaunt their 
chops, as well as a marker of how rapidly 
games have evolved. When game designer 
Eric Zimmerman launched the first challenge 
seven years ago, a videogame was typically 

jason fagone (@jfagone) wrote about 
algorithm competitions in issue 18.12. 


made by a team of artists and coders at a 
large company like Electronic Arts; it had 
guns and 3-D breasts, and you played it on 
a PC or a console. Today there are numer¬ 
ous indie game festivals where people like 
Rohrer—auteurs who work solo or in small 
groups and whose games might be conceptu¬ 
ally innovative, personal, or simply bizarre— 
discuss how videogames can become the 
great art form of the 21st century. 

The challenge is the one place where peo¬ 
ple from the two sides of the industry meet 
every year to battle as equals. The win¬ 
ner of the inaugural challenge, in 2004, 
was Will Wright of SimCity/Sims fame; his 
love-story game twisted an ordinary World 
War II shooter into a "first-person kisser." 
Last year's champion hailed from the indie 
world: Jenova Chen, the designer behind the 
trippy, zenlike games flOw and Flower, took 
the prize for a concept he called Heaven- 
Ville, a sort of stock market that measures 
the social currency of dead people. 

Challenge organizer Zimmerman decided 
that this year's theme would be Bigger Than 
Jesus: games as religion. ("My first thought 
was, oh my God, it couldn't have been a more 
inappropriate topic for me to tackle," Rohrer 
says. "I'm an atheist.") It was timely, since 
much of the liveliest territory in gaming 
these days involves the ways that games 
can influence our real-world behavior. Mas¬ 
sively popular social games like FarmVille 
and its clones permeate everyday life in a 


way that is both low-key and ubiquitous. 
The broader idea that game mechanics 
should permeate life is known as gamifica- 
tion. There are commercial uses of gamifi- 
cation (getting consumers to engage more 
deeply with a brand or service) and politi¬ 
cal/philanthropic uses (getting people to 
use less gas, say), but either way, gamifica- 
tion advocates—like religious figures—seek 
to superimpose an invisible reward system 
on top of the world. Many gamers find this 
ethos patronizing, as if games were simply 
Skinner boxes for manipulating people into 
buying burgers or donating to Darfur chari¬ 
ties. And if the detractors have a champion, 
it's Jason Rohrer. More than any other game 
designer, Rohrer embodies the idea that 
games can be ends in themselves, expres¬ 
sions of the ineffable. His most famous title, 
Passage, simulates an entire human lifespan 
in five minutes. Inside a Star-Filled Sky is a 
shooter that explores the idea of infinity. 
"All his ideas fit together pragmatically in 
a way that seems very spiritually serendipi¬ 
tous, but that's really just him being a smart 
designer," says Leigh Alexander, a journal¬ 
ist who covered this year's challenge for the 
industry news site Gamasutra. 

Rohrer turned out to be the only one of the 
three competitors who really addressed the 
theme head-on. Returning champion Jenova 
Chen, speaking to a packed room of a thousand 
gamers who were tweeting or live-blogging 
like mad, delivered a vague, meandering mono- 
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logue about consumerism and pos¬ 
itive psychology before proposing 
some sort of user-feedback widget 
for the TED website. His presenta¬ 
tion was met with silence, followed 
by polite, confused applause. John 
Romero was punchier and fared bet¬ 
ter. The cocreator of Doom and Quake 
led the audience through a game that 
unfolded in real time, a simulation 
of early Christianity centered on a 
Twitter account he had just created. 

Romero proclaimed that the first 12 
followers of @messiah6502would be 
“apostles,” seeking followers in the 
audience and spreading “miracles.” 

In retrospect, the remarkable 
thing about Rohrer's talk is how 
straightforward it was. From his 
games, you'd expect him to be 
mopey and severe, but in person he's 
downright bubbly. Nearly 6' 8"and 
pencil-thin with a gaunt, handsome 
face, Rohrer took the podium wear¬ 
ing loose-fitting jeans and a hoodie, 
and in a span of 13 minutes he cap¬ 
tured the audience's imagination, 
not by describing some ecstatic 
vision but simply by explaining 
the step-by-step process of how 
he solved a hard problem. 

How do you make a videogame 
that, in some sense, is a religion, 
especially if you're an atheist? Rohrer began 
by defining the sort of spiritual practice that 
interested him, which had to do with the 
physical mysteries of everyday human expe¬ 
rience. Rohrer spoke about his late grandfa¬ 
ther, a colorful man who served as mayor of 
a small town in Ohio and left behind a legacy 
that soon turned into legends—the house he 
had built and the interstate whose path he 
had altered, forcing it to swerve around his 
town. (“It's like my grandfather's dogleg,'' 
Rohrer said, putting up a slide of a bend 
in 1-77.) In Rohrer's family, these physical 
places had been turned into shrines of a sort. 
“We become like gods to those who come 
after us,'' Rohrer told the crowd. 

He wanted his game to encourage play¬ 
ers to contemplate the monuments of those 
gods, which meant that he needed an envi¬ 
ronment where you could build things for 


future players to stumble across and pon¬ 
der. He put up a slide of Minecraft, which 
is like an adventure game crossed with an 
inexhaustible virtual Lego set. Minecraft 
lets you roam across plains, mountains, 
and deserts, laying down textured cubes 
to construct shelters or pretty much any¬ 
thing you can imagine. YouTube is full of 
clips featuring player-designed Minecraft 
environments: blocky pixelated cityscapes, 
famous landmarks like Mount Rushmore, 
geek touchstones like the Starship Enter¬ 
prise. Chain World , Rohrer explained, was a 
mod, a customized version of Minecraft and 
a set of scripts that govern how it's played. 
And here was the cool part: It all lived on a 
single USB memory stick. 

Rohrer then dug the hand-painted stick 
out of his jeans pocket. “This is the only one 
in the world!'' he said. “And here are the 


In March atthe Game Developers 
Conference,Jason Rohrer(left) 
bequeathed the flash drive that held 
his gameto a complete stranger, Jia Ji. 

rules, the canon law of Chain World” He out¬ 
lined his commandments. Erect no signs— 
your creations must speak for themselves. 
Play until you die exactly once—no do-overs 
or restarts. (Zombies and spiders occasion¬ 
ally blink into existence to harry players as 
they build and explore.) Never talk about 
what you saw or did. Then pass the memory 
stick on to “someone who expresses inter¬ 
est.'' Rohrer said that he had been player 
one, the first to leave a mark on Chain World. 
“I had one of the most heartbreaking and 
poignant deaths, way too soon, that I've 
ever experienced in a videogame,'' he said. 
“And my child, who was sitting there, was in 
tears, and he wanted to tear this out of the 
back of my computer and stomp on it. f We 
didn't do anything for them! We didn't leave 
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anything for them to discover!' " He sighed. 
"So, someone in the audience is going to get 
to be player... two/' Rohrer said, holding 
the stick out in front of him. The audience 
erupted in cries, and Rohrer saw several 
people he knew in the front row grasping the 
air. "I can't give it to a friend," he laughed. 

Then the presenter playing God looked 
down and saw a crippled man standing 
before him. He was short and wore rimless 


glasses. With one hand he gripped a metal 
walker, and with the other he reached up 
for Chain World. 

I can't believe this is happening, Rohrer 
thought. He placed the stick in the man's 
palm. What he said next was misheard by 
several people as "Be healed," but it was 
actually more of a startled bleat: "Hunn- 
yaaaaaayy!" Rohrer returned to the dais, and 
the man with the walker muttered, "Thanks," 
and bowed his head to the crowd. 

Rohrer won the applause vote easily, 
and word of Chain World soon rippled out 
beyond the room. A writer for the enthusi¬ 
ast site IGN gushed, "On Friday, March 4,1 
witnessed something incredible." A writer 
at the UK gaming site Rock, Paper Shotgun 
posted, "I feel desperately sad that I will 
almost certainly never see Chain World , but 
overjoyed that it's out there, somewhere, 
evolving in secret." 


jia ji, the man to whom Rohrer handed 
Chain World, is not actually handicapped. 
What he is, he says, is "kind of a klutz." He 
was using a walker the day of the challenge 
because, the night before, he had injured 
himself dancing at a game-industry party 
thrown by Electronic Arts. 

According to Ji, at the moment he stood up 


in the front row and leaned over his walker 
to grab the USB stick, all he was think¬ 
ing was "Cool game. I want to play." The 
27-year-old had kicked around for years on 
the fringes of the game industry, designing 
fitness software for the elderly (think of a 
seniorcize version of DanceDance Revolu¬ 
tion) and coding flower algorithms for an 
online multiplayer game called A Tale in the 
Desert. In 2008, after an earthquake dev¬ 


astated the Chinese province of Sichuan, 
where Ji was born, he switched his focus to 
charity, launching the startup Couchange. 
org to help nonprofits raise funds by accept¬ 
ing donations via "abandoned assets" like 
frequent-flier miles and old gift cards. 

Twenty minutes after the challenge, Ji 
happened to see a Goldilocks-haired woman 
named Jane McGonigal descending an esca¬ 
lator at the convention center. McGonigal 
is the foremost evangelist of gamification; 
she wrote the best seller Reality Is Broken 
about the world-changing power of games 
and promoted it on The Colbert Report. A 
vague idea occurred to Ji, a new purpose 
for Chain World. He asked McGonigal if she 
would play the game at some future date, 
for a good cause. She readily agreed. Now 
in "fund-raising mode," Ji says he extracted 
a similar promise from Will Wright. In Ji's 
conception for Chain World, an "amateur" 
would bid for the chance to get the USB 
stick next, then pass it to a celebrity world- 
builder, who would pass it to the next ama¬ 
teur to place a winning bid. In this way, the 
amateurs and pros would be playing on the 
same turf, "almost like charity golf out¬ 
ings," Ji says. 

But who was Ji to alter Rohrer's design? 
Well, wasn't that the whole point of the 
game? As a player, "you're the god of Chain 
World,” Ji says. "You can set edicts." 


Ji went straight from the Game Develop¬ 
ers Conference to Hawaii. He would spend 
the next three months hiking around the 
Big Island, sleeping on couches and crash¬ 
ing for a time with a hippie community he 
was helping to raise money. To protect the 
Chain World drive from moisture, Ji carried 
it inside his emergency medical bag, which 
also contained numbing gel, a credit-card 
swiper for an iPhone, and tampons ("for, 
like, gushing wounds"). 

A week after the challenge, Ji posted 
an eBay auction for the memory stick. 
"This charity auction is for the third 
player slot for Chain World,” he wrote, 
adding that the auction winner must 
agree to send the game to McGonigal 
after playing it. He linked to a quick- 
and-dirty site, chainworld.org, where 
he had listed upcoming player slots; 
Will Wright was listed as number six. 
Proceeds would benefit Gamers Give Back, 
which provides free videogame systems to 
sick kids. The next day, the bidding price 
was up to only $25. Ji figured the auction 
was a flop. 


darius kazemi, a game designer from 
Boston, attended the Game Developers Con¬ 
ference but missed the Game Design Chal¬ 
lenge. However, he saw people stream out 
of the session "all starry-eyed, talking about 
this awesome game that Jason had made," 
and when he saw the charity auction page, 
along with the detailed list of future slots 
on chainworld.org, he began "quaking with 
rage," he says. The fact that an intriguing 
piece of art had been instantly commod¬ 
itized and locked behind a pay gate was 
too much to bear. "It was kind of like an 
aesthetic assassination," he says. 

Kazemi decided to submit his own bid for 
the stick, not so he could play Chain World 
but so he could "release the game back to the 
wild." He also wrote a seething comment on 
chainworld.org, which he reposted on his 
own blog, effectively sounding the alarm 
in art-game circles. Soon Ji and McGonigal 
were getting slammed with negative emails 
and tweets. One commenter wished that the 
recent tsunami "had just killed Jia Ji and 


One person wished a tsunami “had 
killed Jia Ji and washed theflash drive 
to someone who could follow the rules.” 



AUG 2011 □ □ □ 
















washed the flash drive to someone who would 
follow the rules/' (McGonigal defended her¬ 
self against a critic on Twitter: “You are seri¬ 
ously upset about raising money for sick kids? 
Good grief/' Wright tells wired he doesn't 
remember being asked to play.) Even the 
creator chimed in. “Im in ur temple flippin ur 
tables/' Rohrer tweeted, invoking Jesus' fury 
with the money changers, adding pointedly, 
“Whoever wins Chain World auction should 
NOT mail USB stick on to [McGonigal]." 

As the rhetorical temperature rose, so did 
the price of the memory stick. Frantic, Kazemi 
asked his friends for donations to keep up 
with the bidding, eventually raising $875 
from 15 people, but it wasn't nearly enough. 
The winner was an anonymous entity calling 
itself Positional Super Ko, a reference to a rule 
in the board game Go. For the right to play 
a used videogame exactly once, Positional 
Super Ko agreed to pay $3,300. 

As the Chain World schism blossomed, 
spawning hundreds of tweets, it was pos¬ 
sible to identify several things that Rohrer's 


simple creation was revealing about games, 
religion, and human behavior: 

1. Nothing. It's performance art. 

Rohrer and Ji were in cahoots, play¬ 
ing predetermined roles. "Nope," 

Rohrer emails, adding, "Mr. Jia Ji is a 
force of Nature, a phenomenon, and I 
don’t mean that in a good way." 

2. Religion is dumb. "My favorite thing 
about this," Frank Lantz, creative 
director of Zynga New York, wrote on 
a listserv, "is that it reflects the deep 
sickness unto death that is religion, 

a lethal blend of megalomaniacal 
solipsism, paranoid-schizophrenia, 
platonic idealism, banal pyramid 
schemes, authentic grassroots col¬ 
lectivism, and good old-fashioned 
resentment." 

3. A religion is more than its sacred 
text. "This was totally not some¬ 
thing I would have wanted to hap¬ 
pen at all,” Rohrer says. "On the 
other hand, it’s interesting that 

[ Ji] would take something that I 
had done and irritate me with it." If 
religion is about customs and ritu¬ 
als, not sacred text, Ji was a gift to 


Chain World, enriching it beyond the 
means of its creator. 

4. Rohrer and other art-gamers take 
themselves way too seriously. Ji 

was doing gaming a service by punc¬ 
turing the pretentiousness of an 
insular community. 

5. Rohrer is a genius. The rules that 
Rohrer encoded in Chain World 
were so clever that "even something 
that appears to be a perversion of 
the designer’s intent only serves to 
reinforce the metaphor," Gamasutra’s 
Alexander says. To put it another 
way: Rohrer made a game about how 
religion is really these stories you tell 
about the past. Now people weren’t 
just creating unpredictable stories 
within the game, they were build¬ 
ing new myths around this game. "It 
almost took on its own form,” video- 
game theorist Ian Bogost says. "It’s 
both horrifying and beautiful.” 

6. Rohrer is God. Some of Rohrer’s 
favorite works of art—the novel Pale 
Fire by Vladimir Nabokov, the movie 
Memento by Christopher Nolan— 
feature unreliable narrators. It’s 
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hard to escape the feeling, however 
absurd, that with Chain World, the 
artist had conjured up his own unreli¬ 
able narrator, that Jia Ji was, in some 
sense, a creation of the game. 


in late spring, with Rohrer's bank 
account running low and his family strug¬ 
gling to get by on sales of his games about 
death and consciousness and infinity, he con¬ 
sidered building an online version of Chain 
World and charging people to play. A lucra¬ 
tive Chain World Reformation. “I was kind of 
getting dollar signs in my eyes," he says, add¬ 
ing, “like any decent religion founder would." 

Meanwhile, the story of Chain World 
was about to take another strange twist. 
On Twitter, the anonymous winner of the 
eBay auction had been posting cryptic Go- 
related koans about preventing “uninter¬ 
esting stalemates." In an online chat with 
wired, Positional Super Ko revealed only 
that she is a woman living in a major US city, 


and that her goal was “to restore a sense of 
mystery to the whole thing." She wouldn't 
say whether she planned to send the stick to 
Jane McGonigal after she was done playing. 

Super Ko seemed to be embracing Rohrer's 
original vision for the game and rejecting 
Ji's—and, surprisingly, Ji also seemed to 
want to restore a sense of mystery to Chain 
World. “It's literally a burden to have this 
thing, which I think is true of a lot of holy 
artifacts," he said in early April while still 
in Hawaii. “I want to get rid of it" 

He promised to send $1,000 of Super Ko's 
$3,300 check to fund Gamers Give Back and 
was reserving the rest for tsunami relief and 
Hawaiian causes. And in May, Ji emailed, 
“Auction winner now has the original flash 
drive." But he also included links to three vid¬ 
eos. In the first video, he was scampering up 
a massive banyan tree in the Pele 'Aina Faery 
Sanctuary, a hippie community in the jungle. 
Ji looked healthy and limber and wore a neck¬ 
lace of lava rock with a flash-drive pendant. 
In the second clip, he was handing the drive 


to a silent, bare-chested man holding a tall 
wooden staff; Ji addressed him as “Temple 
Guardian." The third showed Ji at a lookout 
point atop the Kilauea volcano, lava vents 
belching smoke behind him. “The thing has 
caused me a lot of grief," he said, holding 
a drive up to the camera. It had a brushed- 
metal texture and was painted with a chain 
of dots. “I'm pretty sure I can get this into the 
lava," Ji said. Smiling, he counted to three and 
seemed to fling it in a high arc over the ledge. 

Rohrer has watched the clip, and he 
believes that Ji only pretended to throw 
the drive. “I think that each of these videos 
is just a staged bit to serve as misdirection 
about where Chain World actually is," Rohrer 
says. His tone is one of bemused, distanced 
curiosity, not concern. Ultimately, he has 
decided against building an online version 
of the game; time is limited, and there are 
other, newer worlds to create. “Watching 
those videos reminds me of why I don't live 
in a commune," he says. “But Hawaii looks 
like a pretty nice place." 
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When scientists violate moral taboos, we expect horrific conse¬ 
quences. It’s a trope in our storytelling that goes back at least 
to Mary Shelley’s Frankenstein : However well-intentioned our 
fictional scientists may be, their disregard for ethical bound- , 
aries will produce not a peer-reviewed paper in Science but / 
rather a new race of subhuman killers, a sucking wormhole 
in space-time, or a profusion of malevolent goo. • In the 
real world, though, matters aren’t so simple. Most scien¬ 
tists will assure you that ethical rules never hinder good 
research—that there’s always a virtuous path to testing 
any important hypothesis. But ask them in private, per¬ 
haps after a drink or three, and they’ll confess that the 


dark side does have its appeal. Bend the rules and some 
of our deepest scientific conundrums could be eluci¬ 
dated or even resolved: nature versus nurture, the causes 
of mental illness, even the mystery of how humans evolved 
I from monkeys. These discoveries are just sitting out there, 
waiting for us to find them, if only we were willing to lose 
our souls. • What follows are seven creepy experiments— 
thought experiments, really—that show how contemporary 
science might advance if it were to toss away the moral com¬ 
pass that guides it. Don’t try these at home—or anywhere, for 
that matter. But also don’t pretend you wouldn’t like to learn the 
secrets that these experiments would reveal. 


PHOTOGRAPHS BY 
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You might donate blood or hair for 
scientific research, but how about 
a tiny slice of your brain—while 
you're still alive? 
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TWINS 



THE PREMISE: 

In the quest to tease out the interplay of nature and nurture, 
researchers have one obvious resource: identical twins, two people 
whose genes are nearly 100 percent the same. But twins almost 
always grow up together, in essentially the same environment. A 
few studies have been able to track twins separated at a young age, 
usually by adoption. But it’s impossible to control retroactively for 


HOW IT WORKS: 

Expectant mothers of twins would need to be recruited ahead 
of time so the environments of each sibling could differ from 
the moment of birth. After choosing what factors to investigate, 

THE PAYOFF: 

Several disciplines would benefit enormously, but none more than 
psychology, in which the role of upbringing has long been par¬ 
ticularly hazy. Developmental psychologists could arrive at some 


all the ways that the lives of even separated twi ns are still related. If 
scientists could control the siblings from the start, they could con¬ 
struct a rigorously designed study. It would be one of the least ethi¬ 
cal studies imaginable, but it might be the only way (short of cloning 
humans for research, which is arguably even less ethical) that 
we’d ever solve some big questions about genetics and upbringing. 


researchers could construct test homes for the children, ensur- 
ingthat every aspect of their upbringing, from diet to climate, was 
controlled and measured. 


unprecedented insights into personality—finally explaining, for 
example, why twins raised together can turn out completely differ¬ 
ent, while those raised apart can wind up very alike. —ERIN BIBA 




THE EXPERIMENT: 

Remove brain cells from a live 
subject to analyze which genes 
are switched on and which are off. 


THE PREMISE: 

You might donate blood or 
hair for scientific research, 
but how about a tiny slice 
of your brain—while you’re 
still alive? Medical ethics 
wouldn’t let you consent to 
that even if you wanted to, 
and for good reason: It’s an 
invasive surgery with serious 
risks. But if enough healthy 
patients agreed, it could help 
answer a huge question: How 
does nurture affect nature, 
and vice versa? Although sci¬ 
entists recognize in principle 
that our environment can 
alter our DNA, they have few 
documented examples of 
how these so-called epigen¬ 
etic changes happen and with 
what consequences. 


Animal studies suggest 
the consequences could 
be profound. A 2004 McGill 
University study of lab rats 
found that certain mater¬ 
nal behaviors can silence a 
gene in the hippocampi of 
their pups, leaving them less 
able to handle stress hor¬ 
mones. In 2009, a McGill-led 
team got a hint of a similar 
effect in humans: In the 
brains of dead people who 
had been abused as chil¬ 
dren and then committed 
suicide, the analogous gene 
was largely inhibited. But 
what about in living brains? 
When does the shift hap¬ 
pen? With brain sampling, we 
might come to understand 
the real neurologic toll of 
child abuse and potentially 
a great deal more than that. 


HOW IT WORKS: 

Researchers would obtain 
brain cells just as a sur¬ 
geon does when conducting 
a biopsy: After lightly sedat¬ 
ing the patient, they would 
attach a head ring with four 
pins, using local anesthetic 
to numb the skin. A surgeon 
would make an incision a few 
millimeters wide in the scalp, 
drill a small hole through the 
skull, and insert a biopsy 
needle to grab a tiny bit of 
tissue. A thin slice would be 
sufficient, since you need 
only a few micrograms of 
DNA. Assuming no infection or 
surgical error, damage to the 
brain would be minimal. 


THE PAYOFF: 

Such an experiment might 
answer some deep questions 
about how we learn. Does 
reading turn on genes in the 
prefrontal cortex, the site of 
higher-order cognition? Does 
spending lots of time at a bat¬ 
ting cage alter the epigenetic 
status of genes in the motor 
cortex? Does watching Real 
Housewives alter genes in 
whatever brain you have left? 
By correlating experiences 
with the DNA in our heads, 
we could better understand 
how the lives we lead wind up 
tinkering with the genes we 
inherited. —SHARON BEGLEY 
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THE PREMISE: 


These days, expectant moth¬ 
ers undergo elaborate tests 
to make sure their fetus is 
normal. So, would any of them 
allow scientists to exploit 
their future offspring as a 
science project? Not likely. 
But without that sort of radi¬ 
cal experimentation, we may 
never fully understand the 
great remaining mystery of 
human development: how 
a tiny clump of cells trans¬ 
forms into a fully formed 
human being.Today, research¬ 
ers have the tools to answer 
that question in principle, 
thanks to new technology 
that allows for the tracking 
of cells’ genetic activity over 
time. If ethics weren’t an 
issue, all they would need was 
a willing subject—a mother 
who would let them use her 
embryo as a guinea pig. 


HOW IT WORKS: 


To trace the activity of differ¬ 
ent genes within an embry¬ 
onic cell, researchers could 
use a synthetic virus to insert 
a “reporter” gene (green fluo¬ 
rescent protein, for example) 
that was visually detect¬ 
able. As that cell divided and 
differentiated, researchers 
could actually observe how 
genes turned on and off at 
various points in develop¬ 
ment.This would let them see 
which developmental switches 
transform embryonic stem 
cells into hundreds of types of 
specialized adult cells—lung, 
liver, heart, brain, and so on. 


THE PAYOFF: 


A fully mapped embryo would 
give us, for the first time, 
a front-row seat for the mak¬ 
ing of a human being. That 
information could help us 
direct the evolution of stem 
cells to repair cellular dam¬ 
age and treat disease (say, 
by inserting a healthy pool 
of neurons into the brain of 
a patient with Parkinson’s 
disease). Comparing the 
details of human embryonic 


development to that of other 
species—similar mapping 
has already been done on 
mice, for example—might 
also reveal the differences 
in genetic expression that 
contribute to complex human 
attributes such as language. 
But the risks of human 
embryo mapping are too great 


to even consider performing 
it. Not only would the map¬ 
ping process risk terminat¬ 
ing the pregnancy, the viral 
vector used to insert the 
reporter gene might disrupt 
the embryo’s DNA and lead, 
ironically, to developmental 
defects. —JENNIFER KAHN 


ront-row 
seat for the 
making 
of a human 
being. 
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THE EXPERIMENT: 


Use beams of light to control the activity of 
brain cells in conscious human beings. 


THE PREMISE: 

May I cut open your skull and implant some electronic gizmos in 
there? Before you say no, listen to what science might get out of 
the deal. The brain is a nearly infinite knot of electrical connec¬ 
tions, and figuring out the purpose of any given circuit is a mas¬ 
sive challenge. Much of what we do know comes from studying 
brain injuries, which let us crudely infer the function of various 


areas based on the apparent effects of the wounds. Conventional 
genetic approaches, in which particular genes are chemically 
disabled or mutated, are more precise—but those techniques 
take hours or even days to influence the activity of cells, making 
it hard to trace the impact on mental processes. To really map 
the brain, scientists will need a tool that is precise but also fast. 


HOW IT WORKS: 

Optogenetics is an experimental method being used with great 
success in mice. Researchers have engineered a benign virus 
that, when injected into the brain, makes the ion channels—the 
switches that turn cells on and off—responsive to light. By flash¬ 
ing focused beams into brain tissue (usually with hair-width fiber¬ 


optic strands), researchers can selectively increase or decrease 
the firing rate of these cells and watch how subjects are affected. 
Unlike conventional genetic approaches, optogenetic flashes alter 
neural firing within milliseconds. And by aiming at specific cir¬ 
cuits in the brain, it’s possible to test theories with great precision. 


THE PAYOFF: 

One human brain, when decked out for optogenetic research, 
would yield unparalleled insightintotheworkings of the mind. Just 
imagine if we could silence a few cells in the right prefrontal cor¬ 
tex and make self-awareness disappear. Or if shining a light in the 
visual cortex prevented us from recognizingthefaceof a loved one. 


Ideally, the effects would be only temporary: Once the light was 
turned off,thosedeficits would disappear.Such experiments would 
give us our first detailed understanding of causality in the cortex, 
revealing how 100 billion neurons work together to endow us with 
all the impressive talents we take for granted. —JONAH LEHRER 



WOMB SWAPPI 


NG 


THE EXPERIMENT: 

Switch the 
with those 

THE PREMISE: 


embryos of obese women 
of thin women. 

HOW IT WORKS: 


THE PAYOFF: 


In vitro fertilization is an 
expensive and risky proce¬ 
dure as it is. So it’s hard to 
imagine that any mother in 
an IVF program would ever 
be willing to swap embryos, 
entrusting her progeny to 
another womb while gestat- 
ing someone else’s child 
herself. But such an act of 
scientific selflessness could 
spawn some truly significant 
breakthroughs. Why? For all 
that we don’t understand 
about epigenetics—the way 
that our genes are altered by 
our environment—the tricki¬ 
est problem is this: Many of 
the most important epigen¬ 
etic influences happen while 
we’re in the womb. 


A classic example is obesity. 
Studies have shown that 
obese women tend to have 
overweight children, even 
before dietary factors kick 
in.Trouble is, nobody knows 
how much of that is a product 
of genes—innate, inherited 
variations—or epigenetics. 


The experiment would be 
the same as regular in vitro 
fertilization, except the 
fertilized egg of an obese 
mother would be transferred 
to the womb of a skinny 
mother, and vice versa. 


We would know with much 
more certainty whether the 
roots of obesity were primarily 
genetic or epigenetic—and 
similar studies could probe 
other traits. For example, a 
Canadian team is currently 
undertaking a massive study, 
the Maternal-Infant Research 
on Environmental Chemicals, 
to isolate the effects of in 
utero exposure to toxins on a 
child’s genes. With embryo 
swaps at scientists’ disposal, 
that task wouldn’t require sta¬ 
tistical guesswork. The answer 
would be clear as day—even 
if the ethics were profoundly 
murky.-JENNIFER KAHN 
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THE EXPERIMENT: 


Test each new chemical on a 
wide range of human volunteer 
before it comes on the market 


THE PREMISE: 

Under current US regula¬ 
tions, we’re all de facto test 
subjects for a whole range of 
potential toxins. So why not 
recruit volunteers to try out 
chemicals for us? Even with 
informed consent, medical 
ethicists would recoil at that 
idea. But it would almost cer¬ 
tainly save lives over time. 

To comply with the US Toxic 
Substances Control Act, 
manufacturers turn to test¬ 
ing labs, which expose ani¬ 
mals—usually rodents—to 
high levels of the chemical in 


question. But just because 
a mouse survives a test 
doesn’t mean that humans 
will. The only studies we 
can perform on people are 
observational: tracking the 
incidence of adverse effects 
in those we know to have 
been exposed.But these 
studies are fraught with 
problems. When researchers 
can find high levels of expo¬ 
sure—for example, workers 
in factories that make or use 
the chemical—the number 
of subjects is often too small 
to yield reliable results. And 
with broader-based studies, 
it becomes extremely difficult 


to tease out one chemical’s 
effect, since we’re all exposed 
to so many toxins every day. 

HOW IT WORKS: 

Perform all the standard 
safety tests required by the 
Toxic Substances Control 
Act on humans instead of 
animals. To do so, we’d need 
to recruit volunteers of vary¬ 
ing races and health levels— 
ideally hundreds for each 
substance. 


THE PAYOFF: 

Toxicology is currently a 
guessing game. Just think of 
the controversy over bisphe- 
nol A, about which the stud¬ 
ies of effects in humans are 
maddeningly inconclusive. 
Testing chemicals extensively 
on groups of people would 
provide a much more accurate 
picture of how a given chemi¬ 
cal affected us—data that 
would inform regulators and 
be shared with the public to 
help people make their own 
decisions. An ancillary victory: 
no more conflicting news 
reports about what is and isn’t 
good for you. —ERIN BIBA 
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Cross-breed a human with a 


1 

k ■ 

chimpanzee. 



THE PREMISE: 

The great biologist Stephen Jay Gould called it “the most potentially interesting and ethically 
unacceptable experiment I can imagine.” The idea? Mating a human with a chimp. His interest 
in this monstrosity grew out of his work with snails, closely related species of which can display 
wide variation in shell architecture. Gould attributed this diversity to a few master genes, which 
turn on and off the shared genes responsible for constructing the shells. Perhaps, he speculated, 
the large visible differences between humans and apes were also a factor of developmental tim¬ 
ing. He pointed out that adult humans have physical traits, such as larger craniums and wide-set 
eyes, that resemble infant chimpanzees, a phenomenon known as neoteny—the retention of juve¬ 
nile traits in adults. Gould theorized that over the course of evolution, a tendency toward neoteny 
might have helped give rise to human beings. By watching the development of a half-human, half¬ 
chimp, researchers could explore this theory in a firsthand (and truly creepy) way. 

HOW IT WORKS: 


It would probably be frighteningly easy: The same techniques used for in vitro fertilization would 
likely yield a viable hybrid human-chimp embryo. (Researchers have already spanned a com¬ 
parable genetic gap in breeding a rhesus monkey with a baboon.) Chimps have 24 pairs of chro¬ 
mosomes, and humans 23, but this is not an absolute barrier to breeding. The offspring would 
likely have an odd number of chromosomes, though, which might make them unable to reproduce 
themselves. As for the gestation and birth, it could be done the natural way. Chimpanzees are born 
slightly smallerthan humans, on average—around 4 pounds—and so comparative anatomy would 
argue for growing the embryo in a human uterus. 

THE PAYOFF: 

Gould’s idea about neoteny remains controversial, to say the least. “It got a lot of scrutiny and has 
been disproved in many ways,” says Daniel Lieberman, a Harvard professor of human evolutionary 
biology. But Alexander Harcourt, professor emeritus of anthropology at UC Davis, regards neoteny 
as “still a viable concept.” This forbidden experiment would help to resolve that debate and, in a 
broader sense, illuminate how two species with such similar genomes could be so different. Its 
outcome would take biologists deep into the origin of the species we care about most: ourselves. 
Let’s just hope we can find a less disturbing route to get there. —JERRY ADLER 
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But he’s no stranger to the occasional 
experiment. The actor who came to 
prominence on the cult-favorite TV 
show Freaks and Geeks has sought 
out roles as disparate as an amiable 
stoner (Pineapple Express), an in¬ 
tense supervillain (Spider-Man), an 
imperiled hiker (127 Hours), and even 
a celebrity having that weird dream 
where you’re kind of out of it while 
hosting the Oscars. And then there’s 
the life outside acting—enrolling at 
a bunch of universities, making art 
dims, racing to catch a red-eye flight 
the day shooting ended for his up¬ 
coming Rise of the Planet of the Apes 
so he could attend the orientation for 
his doctoral program in English at 
Yale. It all has the feel of a talented guy 
just you know, trying stuff out. wired 
talked to Franco about science fiction, 
technology in movies, and who 
the real monster is in Frankenstein. 
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“Suddenly 
these computer¬ 
generated 
creatures have 
souls. All 
this technology 
is scary for 
actors — what 
will happen 
to us?” 


WIRED: Your interests seem 
to be moving toward smaller 
films and performance art. 
How’d you end up in another 
computer-graphics-laden 
summer sci-fi flick? 

FRANCO: It sounds weird, but 
in my head that was one of the 
things that justified this project. 
Once I heard that Weta Digital was 
involved and that the man who shot 
the Lord of the Rings trilogy, Andrew 
Lesnie, was the cinematographer, 

I got very interested. That basically 
pushed me to say yes. 

Were you a fan of the movies 
or a fan of Tolkien? 

I was a huge fan of the movies and 
of Tolkien, and I thought those 
movies were a perfect meeting 
of technology and a story that 
needed it. I especially loved the 
work Peter Jackson and Andy 
Serkis did to create Gollum, and 
then again in King Kong. Suddenly 
these computer-generated 
creatures had souls—because 
Andy was behind them. You know, 
all this technology is scary for 
actors—what will happen to us? 
But right now, in this moment, 
acting opposite Andy Serkis 
while he’s playing a chimpanzee 
is a new and interesting kind of 
experience. 

What was it like? 

On set, Andy would be dressed 
in an outfit that looked like gray 
pajamas, with a ton of wires 
around him and a small camera 
at the end of a wire armature 
pointed at his face to capture his 
expressions. He looked nothing 
like a chimpanzee, but he was so 
good at capturing the behavior 
of a chimpanzee that I guess my 
actor’s imagination took over. It 


was like acting with a chimpanzee 
who has amazing acting instincts. 

Do you think it’ll be as 
interesting an experience for 
an audience? Or for a director? 

The thing is, I would be interested 
in directing a movie that uses CG 
if it was necessary. The problem 
right now is that it costs a lot of 
money, so you need to make a 
certain type of story that a studio 
thinks will bring in money. I have 
a ton of movies that I want to 
make and plan to make, but none 
of those stories are the kind that 
will convince a studio that they’ll 
make a ton of money. I have no 
illusions about that. 

But you can imagine a time 
when CG might be cheap 
enough. 

Yeah. For now, though, there are 
none I want to direct that would 
be full of spectacle. 

If you liked The Lord of the 
Rings and did Spider-Man, 
there must be some aspect of 
spectacle you enjoy. 

Well, here’s how I’m engaging 
with it: I’m working with Imax. 
We’re still discussing ideas, but 
they approached me, and I’m 
going to direct a 3-D Imax movie. 

I can’t tell you too much, but it 
will be about art. Investigating an 
aspect of the art world turned out 
to be the perfect way for me to do 
a 3-D movie. Planet of the Apes 
isn’t 3-D, but you know, that’s 
where movies are going post- 
Avatar. I’m doing Oz; The Great 
and Powerful for 2013, and that’ll 
be in 3-D. Werner Herzog did Cave 
of Forgotten Dreams and Wim 
Wenders did a movie with Pina 
Bausch that was just a dance in 
3-D. These filmmakers always 
challenge conventional ways 


of making movies, and they’re 
starting to bring this technology 
into realms that you wouldn’t 
expect. 

You’ve just finished three 
graduate programs in art and 
literature and you’re slated to 
rack up two PhDs. Ever thought 
about doing anything in science 
or technology? 

This past year, I’ve been 
exposed to a lot of digital art 
and interactive art. I think it’s 
had a big effect on me. Looking 
back at the pieces that I did for 
my end-of-semester critiques, I 
tend to engage with some of that 
technology, like manipulating 
appropriated film material. But a 
lot of digital art—very interesting 
digital art—seems to tend away 
from the hand of the artist. I find 
that when you deal with new 
digital technology in the art world, 
the tendency is for audiences to 
see only the technology. In my 
work I’ve been trying to combat 
that by bringing in a personal side 
or a personal voice. 

It’s like you said: It takes an 
Andy Serkis to bring soul to the 
performance. 

Exactly, exactly. It’s no longer 
just advanced animation. It’s 
advanced animation based on an 
actor’s performance. 

OK, you liked The Lord of the 
Rings, but were you a fan of the 
old Planet of the Apes movies? 

Not really, although I did study 
them. If you compare our movie 
to the other ones, I think there’s 
a huge shift in theme. The early 
Apes movies are much more about 
cultures clashing, and the later 


ones became much more about 
race. In ours, they’ve shifted the 
emphasis—it’s a Frankenstein 
story. But Mary Shelley’s book was 
more about a scientist playing 
God. Our film is really a cautionary 
tale about what can happen when 
experimentation is unchecked. 

What’s the difference? 

I took a required class about the 
ethics of science as an undergrad 
at UCLA, and it was all about who 
gets the funding. I suppose there 
must be altruistic scientists out 
there working for the betterment 
of humankind. But like anything— 
movies, religion, anything—money 
gets bound up in it all.That’s 
where it gets dangerous. 

I just watched this movie, 
Limitless , which was, you know, 
really well made, but it was weird. 
The main character is a novelist, 
and he takes a pill and realizes all 
his intellectual potential. He can 
do anything now, because he’s 
so smart. So he writes his novel 
in four days, and then he gives 
up writing and goes into, like, 
speculating on the market. And 
there’s no critique of that. That’s 
our hero—this guy who’s going 
to make a lot of money. On the 
other hand, maybe that’s a great 
reflection of how our country 
operates. Granted, I fell asleep, so 
maybe they critique his actions 
a little bit in the end. But I don’t 
think so. 







I have a ton of movies 
I plan to make, but 
none of the stories are 
the kind that make a 
studio a ton of money.” 
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Bank-grade security. Military-grade reliability. 

ClA-grade secrecy. The slot-machine 
industry is serious about protecting its assets. 

One man was clever—and foolish—enough 
to hack his way in. by brendan i. koerner 
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Rodolfo Rodriguez 
Cabrera didn’t set out 
to mastermind a global 
counterfeiting ring. 


All he wanted was to earn a decent living doing what he loves most: 
tinkering with electronics. That's why he started his own slot- 
machine repair company in Riga, Latvia. Just to make a little cash 
while playing with circuit boards. 

Born and raised in Camaguey, Cuba, Cabrera always had an affinity 
for technical pursuits. Once, after winning a student essay contest 
in 1976, he was given a personal audience with Fidel Castro. When 
the dictator asked the 10-year-old what he wanted to be when he 
grew up, Cabrera confidently replied, "An architectural engineer." 

Nine years later, after becoming obsessed with airplanes as a teen¬ 
ager, Cabrera won a scholarship to Riga Civil Aviation Engineers 
Institute, home to one of the Soviet Union's finest aeronautical- 
engineering programs. While working toward his degree, he fell in 
love with an older Latvian woman, and though he was expected to 
return to Cuba after graduation to serve Castro's regime, Cabrera 
decided to stay in Riga and build a new life designing and work¬ 
ing on aircraft. 

But soon after Cabrera completed his degree, Latvia broke free 
from the dying Soviet Union. The newly independent country had no 
aerospace industry of its own, and thus no aerospace jobs. Instead 
of fixing jet engines, Cabrera was forced to make money repairing 
radios and telephones. In 1994 he accepted a gig with a company 
called Altea, servicing the boxy videogame consoles found atop East¬ 
ern European bars, where they offer drunks the chance to waste a 
few coins answering trivia questions or playing Tetris. 

As Latvia became more open and prosperous, slot machines 
began to pop up in the nation's bars, clubs, and supermarkets, cre¬ 
ating new repair opportunities for Altea. Though he wasn't much 
of a gambler, Cabrera was drawn to these devices. He spent hours 
dissecting slot electronics to learn everything he could about 
how they worked. The deeper he plunged, the more he came to 
regard slot machines as his true professional calling. So in 2004, 
Cabrera used his modest savings to found his own repair com¬ 
pany, FE Electronic. 

Cabrera was particularly fond of the slots made by Nevada-based 
International Game Technology, which he considered by far the 
industry's most advanced. Like all slots, IGT's machines are pow¬ 
ered by proprietary circuit boards equipped with rows of memory 
cards; those cards, in turn, contain each game's unique software. 
To prevent piracy, the boards are designed to reject memory cards 
unless they're accompanied by a security chip programmed with an 
uncrackable authorization code. 

Like any good hacker, Cabrera decided to express his admira¬ 
tion for IGT's technology by trying to beat it. Using blueprints 
meant to assist casino service personnel, he figured out a way 
to solder a half-dozen jumper wires between the memory cards 


and the motherboards, completing circuits that circumvented 
the machine's security. This gave him the ability to load any IGT 
game he wanted onto the boards. If he was given a used Pharaoh's 
Gold machine, for example, he could convert it to a Cleopatra II by 
swapping in freshly programmed memory cards. 

However innocent his initial intentions, Cabrera quickly saw the 
business potential in this breakthrough. He knew that converting 
machines without IGT's OK wasn't legal. But this was Latvia, he fig¬ 
ured, where capitalism is wild and woolly. Surely no one would notice 
if he made a few bucks on the 
side by hacking IGT's tech. 



THERE WAS A TIME WHEN 

casinos only grudgingly 
tolerated slot machines. In 
the early years of Las Vegas, 
slots were relegated to the 
perimeter of casino floors, 
where they were expected to 
gobble up coins from women 
waiting on their blackjack¬ 
playing husbands. The 
machines' mechanical gears 
required constant mainte¬ 
nance, and the games were 
magnets for cheats. Scam¬ 
mers became adept at tech¬ 
niques like affixing coins 
to fishing lines or covertly 
prying open service doors to 
monkey with the reels. 

But a salesman named 
William "Si" Redd had the 
foresight to realize that digi¬ 
tal technology would even¬ 
tually transform slots into a 
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revenue powerhouse. In the early 1970s, Redd was the independent 
Nevada distributor for the Bally Manufacturing Corporation of Chi¬ 
cago, which made the popular Money Honey slot machine. Flush 
with cash from sales of that game and others like Big Bertha, Redd 
started acquiring tiny startups that were pioneering videogames, 
which at the time were considered little more than engineering 
novelties. One of his acquisitions, Raven Electronics of Reno, was 
developing a video blackjack machine; another, Nutting Associ¬ 
ates of Mountain View, California, had created Computer Space, a 
primitive forerunner of Asteroids. 

Redd planned on using these startups' know-how to help create 
video slot machines, which would replace fickle gears with reliable 
circuit boards. Such machines would require less maintenance and 
be less susceptible to cheating than their analog predecessors. In 
the midst of Redd's buying spree, Bally offered to purchase his dis¬ 
tributorship. Redd agreed with one condition: that he be allowed to 
retain the video-related patents he had acquired. Bally myopically 
took the deal, and Redd went off to found the A-l Supply Company- 
later renamed International Game Technology. 

Just as Redd had foreseen, IGT's video machines were a boon 


to casinos. In 1971, slots generated 36 percent of Nevada's gaming 
revenue; by 1981, with digital slots on the rise, that figure was up to 
44 percent. But slots didn't truly become America's favorite casino 
pastime until a Norwegian mathematician named Inge Telnaes came 
up with the most brilliant gambling innovation since the point spread. 

The problem with slot machines, as Telnaes saw it, was that their 
jackpots were limited by the number of reels they could use. Since 
players expected each reel to have no more than 10 to 15 symbols, a 
machine needed many reels to make the odds long enough to justify 
a huge payout when all the cherries or bells settled into a row. But 
the more reels a machine had, the more players were reminded of 
the fact that their quest for riches would likely end in futility; no one 
wanted to try their luck on a machine with dozens of reels (or, alter¬ 
natively, hundreds and hundreds of symbols on enormous reels). 

Telnaes' solution to this conundrum was US Patent Number 
4,448,419, awarded in 1984. His invention called for slot machine 
results to be determined not by the spinning of reels but by a 
random-number generator. The reels on such a machine would 
display only a visual representation of the generator's results, lin¬ 
ing up when a winning number spit forth or (far more frequently) 
settling into a losing mishmash of symbols. The 
patent made possible the development of slot 
machines that could offer extremely long odds— 
and thus enticingly massive jackpots—while still 
appearing to have just a few tumblers. IGT wisely 
purchased Telnaes' patent in 1989, thereby guaran¬ 
teeing itself a steady stream of royalties as its com¬ 
petitors adopted random-number generators, too. 

By 1990, slot machines accounted for a full two- 
thirds of Las Vegas' gaming revenue, a percentage 
that has remained fairly constant ever since. Slots 
took over the prime casino real estate previously 
reserved for blackjack and roulette; three-quarters 
of gaming-floor acreage in Las Vegas is now inhab¬ 
ited by slots. And IGT grew into the industry's Goli¬ 
ath, with annual revenue of close to $2 billion and 
a coveted spot on the S&P 500 index. Roughly half 
of America's 833,000 slot machines are produced 
at IGT's manufacturing plant in Reno. 

Armed with detailed intelligence regarding gam¬ 
blers' behavior, IGT's designers now tailor each new 
machine to appeal to a specific type of player. "One 
of the things that really defines how a game plays is 
volatility of the math model,'' says Chris Satchell, the 
company's CTO, who previously filled the same role 
at Microsoft's videogame division. Some games, he 
explains, are based on algorithms that produce fre¬ 
quent but small payouts, ensuring that risk-averse 
players are able to play for long stretches before 
losing their bankrolls. High-volatility games, by 
contrast, offer large jackpots but long odds of win¬ 
ning and are thus designed to attract gamblers who 
want a quick shot at a big score. Creating those var- 
///////////////////////////^^^^ 

Contributing editor brendan i. koerner 
(brendan_koerner@wired.com) wrote about 
US manufacturing in issue 19.03. 



aug 2 on Q E3 □ 

















ied experiences, while still ensuring that the house always wins a 
predictable amount over the long run, requires the expertise of pro¬ 
fessional mathematicians. IGT scours the nation's graduate math¬ 
ematics programs in search of talent who would rather develop slots 
software than devise Wall Street trading algorithms. 

Slots manufacturers have recently come to view game consoles as 
a serious threat to their business; they fear that younger gamblers 
in particular might prefer to stay home and play L.A. Noire than 
trek to a casino. So to give players the illusion that they're doing 
something more interactive than clicking on a random-number 
generator, many slots now offer periodic bonuses like free spins 
or minigames. These can be customized to an individual player's 
preferences, based on information stored on their casino loyalty 
cards, which are inserted into the machine during play. The systems 
that determine how and when these bonuses kick in have become 
the subject of fierce patent wars between IGT and its competitors, 
particularly Bally; the two companies have been locked in litiga¬ 
tion for much of the past decade. 

Among digital devices, slots are unique in the amount of regula¬ 
tion they must endure. Government overseers rely on several test¬ 
ing facilities—the largest of which are run by the Nevada Gaming 
Control Board, the other by Gaming Laboratories International 
of Lakewood, New Jersey—to verify that new machines perform 
exactly as their manufacturers promise. For starters, the devices 
must pay out as stipulated on their spec sheets; if a slot is designed 
to return 92.3567 cents of every dollar played over its lifetime, it 
better deliver precisely that amount over thousands upon thou¬ 
sands of laboratory spins. The machine must also prove capable of 
standing up to the ravages of power outages, 20,000-volt shocks, 
and numerous spilled daiquiris. “You need to be as secure as bank¬ 
ing applications and as robust as military applications," Satchell 
says. “Because if there's a customer issue, you have to be able to 
trace what happened." If a casino's losses are found to have been 
caused by faulty software, the machine's manufacturer could be on 
the hook for reimbursement. 

Since slot software is so difficult and costly to perfect, compa¬ 
nies such as IGT jealously guard their programs as trade secrets 
of the highest order. “The industry considers intellectual prop¬ 
erty the most significant asset they have," says David Schwartz, 
director of the Center for Gaming Research at the University of 
Nevada, Las Vegas. A company like IGT simply won’t stand for 
anyone stealing its lifeblood. 


W ITH HIS HACK of IGT’S circuit boards, 

Rodolfo Rodriguez Cabrera had stum¬ 
bled into a terrific opportunity. He 
knew that the most-devoted slots 
players care a great deal about nov¬ 
elty, which is why IGT and its competi¬ 
tors roll out hundreds of new games 
every year. Casinos must periodically 
refresh their floors with updated machines or risk losing loyal cus¬ 
tomers to competitors who understand that IGT's The Hangover is 
now a much more desirable game than IGT's Dick Clark's Bloopers. 
But new machines typically start around $10,000. Cabrera realized 



A mugshot of 
Rodolofo Rodriguez 
Cabrera, whose 
slot machine 
counterfeiting ring 
quickly became a 
global operation. 


he could make a tidy profit by buying used 
slots, updating them with fresh games, 
then reselling them to budget-conscious 
casinos in Europe. 

Russia was then gearing up to outlaw 
most casinos, which meant cheap used 

machines were flooding into the Baltics. The big challenge for 
Cabrera would be to develop an extensive library of IGT games; 
pirating code was not his forte. He solved that issue by hiring a 
local to write a software-cracking program called IGT Quad Clone, 
which allowed Cabrera to rip the software from any IGT memory 
card to a Windows-based computer, using a standard USB connec¬ 
tion. The game program could then be flashed onto new cards with 
a plug-and-play programming device that Cabrera had purchased 
from a Russian merchant, no questions asked. 

Soon Cabrera was doing a brisk trade selling his refurbished 
machines to customers throughout Europe. As FE Electronic began 
to thrive, Cabrera came up with a clever way of fattening his profit 
margins even more: Instead of buying and revamping used machines, 
he would simply manufacture his own. All the necessary parts were 
readily available on the secondhand market: IGT's stock cabinets 
and proprietary circuit boards, as well as generic components like 
LCD monitors and power supplies. When Cabrera added up all the 
expenses, including printing glass signage to make the games look 
authentic and even faking IGT serial number plates, the cost was still 
considerably less than buying a genuine used machine from Russia. 

Demand for these new machines was so strong that Cabrera had to 
go on a hiring spree; FE Electronic's staffballooned to 20 employees; 
most spent their days soldering jumper wires onto IGT's proprietary 
circuit boards. Cabrera, meanwhile, continued to hone his mastery 
of the machines. He figured out a way to make the games work with 
just four or five memory cards each, instead of the 16 cards IGT nor¬ 
mally uses. Cabrera took pride in the fact that he was improving the 
technology of a company he held in the highest regard. 






I N EARLY 2006, shortly AFTER returning from a gaming expo 
in London, Cabrera received a phone call from an American 
named Henry Mantilla. A former project manager at the 
Palms in Las Vegas, Mantilla had recently moved to Cape 
Coral, Florida, to join Aqua Gaming, a company that sells 
refurbished slot machines worldwide. He had heard through 
the industry grapevine that Cabrera had a special knack for 
fixing damaged IGT circuit boards. Might the company study 
how Cabrera performed his craft? Cabrera readily agreed. 

Nearly a year later, in January 2007, Mantilla and his boss, Aqua 
Gaming president Charles Frost, paid a visit to FE Electronic. It 
was a huge moment for Cabrera, a chance to expand his booming 
business to a whole new hemisphere. When his guests arrived that 
day, Cabrera beckoned them through a service door and up a flight 
of stairs. The trio entered a spacious workshop where tiny plumes 
of white smoke hung in the air—the product of multiple solder¬ 
ing irons making connections simultaneously. Four employees sat 
hunched over a workbench, tweaking electronics; others had their 
heads buried in slot-machine cabinets, installing LCD monitors and 
button sets. In the room stood 40 finished machines, each indistin¬ 
guishable from a genuine IGT product. 

Cabrera ushered Frost and Mantilla into a side room, where 
he popped open a briefcase. Inside was the burner he used to 
load IGT software onto new memory cards. He boasted to the 
Americans that he could duplicate any IGT game on the market. 
Frost snapped photographs of the counterfeiting equipment 


as the Spanish-speaking Mantilla translated Cabrera’s spiel. 

The Americans’ visit didn’t end with a major deal, but Mantilla 
and Cabrera managed to develop a warm bond. Several weeks 
after his return to the US, Mantilla called Cabrera to discuss his 
frustrations with Aqua Gaming. He wasn’t happy at his job, and 
he yearned to strike out on his own. Mantilla suggested that 
Cabrera could assist with that plan by making him FE Electronic’s 
exclusive US distributor, in exchange for 50 percent of all sales. 
He stressed that his language skills would come in handy when 
dealing with Latin American clients, and that he still had strong 
contacts in Las Vegas. 

Cabrera was wary of partnering with someone who was just start¬ 
ing out, but he was won over by Mantilla’s genial charm. Mantilla was 
a young father with a good heart and something to prove; Cabrera 
figured he would be plenty motivated to move product. He agreed 
to make Mantilla’s new company, Southeast Gaming, his sole rep¬ 
resentative in the Americas. 

Just as he’d promised, Mantilla started doing extraordinary busi¬ 
ness right away. FE Electronic shipped containers full of machines 
to Mantilla in Florida or directly to brokers on the Eastern Sea¬ 
board and in Latin America with whom he had set up deals. The 
two men faithfully split the proceeds right down the middle; dur¬ 
ing their first year in business together, Mantilla wired at least 
$400,000 to Cabrera’s Hansabank account in Riga, a fortune by 
Latvian standards. Few slots dealers could resist the lure of prime 
IGT machines for pennies on the dollar. 


I GT REALIZED something was amiss in mid-2007. Sales of 
its machines were suddenly plummeting in Peru. The com¬ 
pany began to suspect that counterfeit slots were to blame. 
When its engineers took apart several suspicious machines 
pulled from casino floors, they found circuit boards that 
had been modified with jumper wires and off-brand mem¬ 
ory cards. IGT quickly discovered that the Peruvian casi¬ 
nos were getting these slots from suppliers who dealt with 
customers all over the world, including the US. “This was no small 
problem,” says Robert Melendres, IGT’s chief legal officer. “This 
was millions of dollars in business.” 

Meanwhile Cabrera and Mantilla had developed a problem of their 
own: They had so many orders to fill that they could barely keep 
pace. Building and shipping machines was both time consuming and 
expensive, with each cargo container full of merchandise costing 
around $30,000 to send across the Atlantic. So Mantilla branched 
out into a less cumbersome line of business: selling Cabrera’s pirated 
software so slot dealers could build their own machines—any estab¬ 
lished refurbisher would be able to easily get fresh cabinets and signs. 
He sold the programs preloaded onto memory cards, along with 

detailed instructions on how 
to do the jumper-wire hack to 
make the cards work. 

With his newfound wealth, 
Cabrera moved into a spar¬ 
kling modern apartment in 
a neighborhood just east of 

I CONTINUED ON PAGE 146 


IGT realized something was 
wrong when sales of its slots 
plummeted in Peru. 
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The 
New Way 
to Be a 
Fifth Grader 

How Khan Academy 
is changing the rules 
of education. 

BY CLIVE THOMPSON 

PHOTOGRAPHS BY 
JOE PUGLIESE 


Matthew Carpenter, age 10, 
has completed 642 inverse trigonometry 
problems at KhanAcademy.org. 




says Matthew Carpenter, 


“is my favorite exercise 


I peer over his shoulder at his laptop screen 

to see the math problem the fifth grader is pondering. 

It’s an inverse trigonometric function: 

COS' 1 (1) = ? 

Carpenter, a serious-faced 10-year-old wearing a gray T-shirt 
and an impressive black digital watch, pauses for a second, fidgets, 
then clicks on "0 degrees.” Presto: The computer tells him that he's 
correct. The software then generates another problem, followed by 
another, and yet another, until he's nailed 10 in a row in just a few 
minutes. All told, he's done an insane 642 inverse trig problems. "It 
took a while for me to get it,'' he admits sheepishly. 

Carpenter, who attends Santa Rita Elementary, a public school in 
Los Altos, California, shouldn't be doing work anywhere near this 
advanced. In fact, when I visited his class this spring—in a sun¬ 
drenched room festooned with a papercraft X-wing fighter and 
student paintings of trees—the kids were supposed to be learning 
basic fractions, decimals, and percentages. As his teacher, Kami 
Thordarson, explains, students don't normally tackle inverse trig 
until high school, and sometimes not even then. 

But last November, Thordarson began using Khan Academy in 
her class. Khan Academy is an educational website that, as its tag¬ 
line puts it, aims to let anyone "learn almost anything—for free.'' 
Students, or anyone interested enough to surf by, can watch some 
2,400 videos in which the site's founder, Salman Khan, chattily dis¬ 
cusses principles of math, science, and economics (with a smattering 
of social science topics thrown in). The videos are decidedly lo-fi, 
even crude: Generally seven to 14 minutes long, they consist of a 
voice-over by Khan describing a mathematical concept or explain¬ 
ing how to solve a problem while his hand-scribbled formulas and 
diagrams appear onscreen. Like the Wizard of Oz, Khan never 
steps from behind the curtain to appear in a video himself; it's just 
Khan's voice and some scrawly equations. In addition to these vid¬ 
eos, the website offers software that generates practice problems 
and rewards good performance with videogame-like badges—for 
answering a "streak” of questions correctly, say, or mastering a 
series of algebra levels. (Carpenter has acquired 52 Earth badges 
in math, which require hours of toil to attain and at which his class¬ 
mates gaze with envy and awe.) 


Initially, Thordarson thought Khan Academy would merely be 
a helpful supplement to her normal instruction. But it quickly 
become far more than that. She's now on her way to "flipping” the 
way her class works. This involves replacing some of her lectures 
with Khan's videos, which students can watch at home. Then, in 
class, they focus on working problem sets. The idea is to invert the 
normal rhythms of school, so that lectures are viewed on the kids' 
own time and homework is done at school. It sounds weird, Thor¬ 
darson admits, but this flipping makes sense when you think about 
it. It's when they're doing homework that students are really grap¬ 
pling with a subject and are most likely to need someone to talk to. 
And now Thordarson can tell just when this grappling occurs: Khan 
Academy provides teachers with a dashboard application that lets 
her see the instant a student gets stuck. 

"I'm able to give specific, pinpointed help when needed,” she says. 

The result is that Thordarson's students move at their own 
pace. Those who are struggling get surgically targeted guidance, 
while advanced kids like Carpenter rocket far ahead; once they're 
answering questions without making mistakes, Khan's site auto¬ 
matically recommends new topics to move on to. Over half the class 
is now tackling subjects like algebra and geometric formulas. And 
even the less precocious kids are improving: Only 3 percent of her 
students were classified as average or lower in end-of-year tests, 
down from 13 percent at midyear. 

For years, teachers like Thordarson have complained about the 
frustrations of teaching to the "middle” of the class. They stand at 
the whiteboard, trying to get 25 or more students to learn the same 
stuff at the same pace. And, of course, it never really works: Advanced 
kids get bored and tune out, lagging ones get lost and tune out, and 
pretty soon half the class isn't paying attention. Since the rise of 
personal computers in the early '80s, educators have hoped that 
technology could solve this problem by offering lessons tailored to 
each kid. Schools have blown millions, maybe billions, of dollars on 
sophisticated classroom technology, but the effort has been in vain. 

Khan's videos are anything but sophisticated. He recorded many 
of them in a closet at home, his voice sounding muffled on his $25 
Logitech headset. But some of his fans believe that Khan has stum¬ 
bled onto the secret to solving education's middle-of-the-class 
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mediocrity. Most notable among them is Bill Gates, whose founda¬ 
tion has invested $1.5 million in Khan's site. Td been looking for 
something like this—it's so important," Gates says. Khan's approach, 
he argues, shows that education can truly be customized, with each 
student getting individualized help when needed. 

Not everyone agrees. Critics argue that Khan's videos and soft¬ 
ware encourage uncreative, repetitive drilling—and leave kids 
staring at screens instead of interacting with real live teachers. 
Even Khan will acknowledge that he's not an educational profes¬ 
sional; he's just a nerd who improvised a cool way to teach people 
things. And for better or worse, this means that he doesn't have a 
consistent, comprehensive plan for overhauling school curricula. 

Whatever Khan's limits, his site has become extremely popular. 
More than 2 million users watch his videos every month, and all 
told they answer about 15 questions per second. Khan is clearly 
helping students master difficult and vital subjects. And he's not 
alone: From TED talks to iTunes U to Bill Hammack the Engineer 
Guy, new online educational tools are bringing the ethos of Sili¬ 
con Valley to education. The role these sites can (or should) play 
in our nation's schools is unclear. But classes like Thordarson's 
are starting to find out. 

teachers have long known that one-on-one tutoring is effective, 
but in 1984, the education scholar Benjamin Bloom figured out pre¬ 
cisely how effective it is. He conducted a metastudy of research on 
students who'd been pulled out of class and given individual instruc¬ 


tion. What Bloom found is that students given one-on-one attention 
reliably perform two standard deviations better than their peers 
who stay in a regular classroom. How much of an improvement is 
that? Enough that a student in the middle of the pack will vault into 
the 98th percentile. Bloom's findings caused a stir in education, but 
ultimately they didn't significantly change the basic structure of the 
classroom. One-on-one instruction, after all, is insanely expensive. 
What country can afford one teacher per student? 

"We've always known that one-on-one is the best way to learn, 
but we've never been able to figure out how to do it," Khan explains 
when we first meet at his small, four-room office in downtown Moun¬ 
tain View, California. A hoodie-clad 34-year-old with big brown 
eyes and a mass of jet-black hair, Khan leans back in his chair as 
he talks, cracking a steady stream of jokes. He has a kinetic sort 
of wit; he's like a nerdy, South Asian-American Seinfeld, except 
for the occasional “y'all" that punctuates his speech, a vestige 
of a youth spent in New Orleans. His desk is made out of old tele¬ 
phone poles and is scattered with books on investing, physics, 
and heart disease—subjects for upcoming videos. Khan keeps up 
a breakneck pace of productivity: He has recorded every one of the 
videos on the site himself and produces 
up to eight new ones each workday. His 
offerings run from the straightforward- 
science and math topics like "Pythago¬ 
rean Theorem 2," "Dirac Delta Function," 
and "Why Gravity Gets So Strong Near 


Kami Thordarson 
uses Khan Academy 
in her fifth-grade 
class. Some kids 
are already learning 
calculus with it. 


































Dense Objects”—to the quirky, including a series of muckraking 
analyses of the Geithner bank bailouts. It helps that he has a ton of 
formal schooling, including three degrees from MIT (a BS in math 
and a BS and MS in computer science) as well as a Harvard MBA. 
But he also frequently goes outside his areas of expertise, hitting 
Wikipedia, the web, his personal library, and his long list of brainy 
friends to bone up on new topics until he feels competent. His office 
contains several Idiots Guide to ... books. 

Khan never intended to become an education revolutionary. 
Talented at math in high school, he initially hoped to be a Richard 
Feynman-style theoretical physicist, before realizing he was far 
more likely to make his mark in computers. After finishing at MIT 
and working for a few Silicon Valley dotcoms, he headed to Harvard 
Business School in 2001, where he claims his main motivation was 
to get married. (“I'm dead serious,” he says. "Silicon Valley in the 
late '90s was the absolute worst place to find a wife or a girlfriend.” 
He found one and married her—a med student who's now a doctor 
in Mountain View.) 

After business school, Khan went to work for Wohl Capital, a hedge 
fund, where he researched companies to find solid investments. At 
Wohl, he learned how to quickly orient himself in unfamiliar terri¬ 
tory. (He also amassed an epic store 
of mental trivia. While we're having 
lunch, he casually mentions how 
many eggs the average chicken lays 
in a year: "It's 260!”) Dan Wohl, his 
boss, discovered that Khan seemed 
unusually driven to teach. “I'd come 
back to the office,” Wohl says, “and 
giant math equations were scrawled 
across the board.” Khan was train¬ 
ing the junior staff in the nuances of 
finance. 'It's not the usual cutthroat 
Wall Street thing to do,” Wohl adds. 

“But he had this natural gift and a 
really selfless approach.” 

Then, in 2004, Khan's 13-year- 
old cousin Nadia, who lived across the country, asked him for help 
in math. Khan agreed to tutor her on the phone. To illustrate the 
mathematical concepts he was describing, they'd log into Yahoo 


Messenger and Khan would use the pro¬ 
gram's drawing window to write equa¬ 
tions while she watched remotely. When 
they couldn't meet, he'd just record a 
lesson as a video, talking through the 
material while writing in Microsoft Paint. 

One day Nadia told him she didn't want 
to talk on the phone anymore; she wanted him to just record videos. 
Why? Because that way she could review the video as many times 
as she wanted, scrolling back several times over puzzling parts and 
fast-forwarding through the boring bits she already knew. “She basi¬ 
cally said, T like you better on the video than in person,' ” Khan says. 

A lightbulb went off: Khan realized that remediation—going over 
and over something that you really ought to already know—is less 
embarrassing when you can do it privately, with no one watching. 
Nadia learned faster when she had control over the pace of the lec¬ 
ture. “The worst time to learn something,” he says, “is when some¬ 
one is standing over your shoulder going, 'Do you get it?' ” 

He also discovered that the state of math education in the country 
was pretty awful. He began tutoring several other cousins (word 
had gotten around the family: free lessons!), and he was disturbed 
to find that their grasp of the basics was shaky. Even on simple 
division questions, they answered tentatively and slowly. Khan 
wanted to get the kids to the point where they could confidently 
bark back these answers—they had to have this kind of automatic 


“Math 
is the killer,” 
Bill Gates 
says. If you 
ask people 
why they 
didn’t pass the 
police exam 
or land that 
nursing job, 
“math is often 
the reason.” 


When Matthew 
Carpenter 
wants to push 
ahead, he can watch 
Khan Academy 
videos at home. 


Cool Schools 

The Khan Academy isn’t the only site 
changing the way we learn—and teach. 
From lessons on quantum mechanics that 
can be downloaded to your mobile phone 
to museum-produced video lectures on 
expressionism, here are a few other online 
tools helping to reshape education. 

— RACHEL SWABY 



ENGINEER GUY 

In his dazzling video 
series, University 
of Illinois engineering 
professor Bill Hammack 
explains the workings 
of everyday objects— 
like a computer hard 
drive ora lightbulb. 
engineerguy.com 


CONNEXIONS 

This open source site 
lets users assemble 
educational materials 
—videos, documents, 
charts—in one place. 
Called knowledge 
chunks, these lessons 
can then be shared 
with the public for 
revising and remixing. 
cnx.org 










mental processing before they could 
handle more-advanced material. 

What his cousins needed, he decided, 
was drilling. He programmed Java mod¬ 
ules that would fire questions at them 
automatically. If they got 10 questions 
right in a row, the software would push 
them to the next level, which had harder 
problems. (As a bonus, he could peek 
at the database online to make sure they were actually doing the 
practice.) Though Khan didn't know the academic terminology 
at the time, he was implementing classic “mastery-based learn¬ 
ing"—requiring students to prove they've conquered material 
before advancing. 

Word soon spread to the rest of the world. Khan discovered that 
thousands of people were watching his videos on YouTube. Some 
were students mystified by physics, others were adults brushing up 
on basics before relaunching a stalled college degree. Khan gradu¬ 
ally became more and more absorbed in his site, staying up past 
midnight crafting new videos and software lessons. Email messages 
poured in from fans, startling him with their intensity. 

“You made me realize that anyone can learn the material when 
it is presented in the right way," wrote Tom Brannan, a 19-year- 
old about to enter a Pennsylvania college. After dropping to a C 
in math, Brannan learned enough from Khan to ace his last few 


Salman Khan 

approaches 
education with the 
mindset of 
a Silicon Valley 
entrepreneur: 
Make something 
cool and people 
will use it. 


high school tests and now plans to pursue a degree in computer 
science. “I had been struggling with the unit circle, essentially 
trying to learn it out of the textbook," Brannan wrote. “I watched 
your videos and it all clicked." 

in 2009, khan decided to turn his hobby into a full-time job. He 
formed a nonprofit and got a small donation from Ann Doerr, wife 
of Silicon Valley investor John Doerr. Demand had taken off; now 
tens of thousands of people were watching his videos every month. 
Khan quickly got to work recording more clips in his closet. 

Then, last summer, he received a text from Doerr, who was attend¬ 
ing the Aspen Ideas Festival: “Bill Gates is talking about your stuff 
onstage." Khan dialed up the online video from Aspen and watched 
Gates, whom he'd never met, singing his praises; indeed, Gates 
revealed that his own kids were using Khan Academy as a study 
aid. (“I shit a brick when I saw that," Khan says.) He met with Gates 
soon after and received $1.5 million from the Bill & Melinda Gates 
Foundation. Google kicked in another $2 million. 

“Math is the killer," Gates told me recently. His foundation had 
researched unemployment and found math to be a significant stum¬ 
bling block. “If you ask people, 'Hey, there are these open nursing 
jobs, why don't you go and get one?' math is often the reason they 
give for not applying," Gates says. “'Why didn't you pass the police 
exam?' Math." 

In the new era of popular, YouTube-friendly education videos, 
Khan's site is unique in that it's ruthlessly practical: It's aimed at 
helping people master the basics, the humble bread-and-butter 
equations they encounter in elementary and high school. Tra¬ 
ditionally, these kinds of videos can be dry and difficult to slog 
through. But Khan manages to pull off his lessons with a casual 
air that keeps the viewer engaged. He says his relaxed approach 
isn't faked—it's a result of the way he prepares. He never writes a 
script. He simply researches a topic until he feels he can explain 
it off the cuff to “a motivated 7-year-old." (Preparation can take 
anywhere from 10 minutes with a familiar subject like algebra to 
nearly a week in the case of organic chemistry.) Khan also never 
edits. Either he nails the lecture in a single take or he redoes the 
entire thing until it satisfies him. 

Khan suspects there is a hidden power in the fact that he never 
appears onscreen in his videos. The | continued on page iso 
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OUR BRRINS 
ARE INCREDIBLY 
RGILE 
MACHINES, 

AND IT’S HARD 
TO THINK 
OF ANYTHING 
THEY DO MORE 
EFFICIENTLY 
THAN 

RECOGNIZE 

FACES. 


Just hours after birth, the eyes of newborns are drawn to facelike patterns. An 
adult brain knows it's seeing a face within 100 milliseconds, and it takes just 
over a second to realize that two different pictures of a face, even if they're lit 
or rotated in very different ways, belong to the same person. Neuroscientists 
now believe that there may be a specific region of the brain, on the fusiform 
gyrus of the temporal lobe, dedicated to facial recognition. 

Perhaps the most vivid illustration of our gift for recognition is the magic of 
caricature—the fact that the sparest cartoon of a familiar face, even a single 
line dashed off in two seconds, can be identified by our brains in an instant. It's 
often said that a good caricature looks more like a person than the person him¬ 
self. As it happens, this notion, counterintuitive though it may sound, is actu¬ 
ally supported by research. In the field of vision science, there's even a term 
for this seeming paradox—the caricature effect—a phrase that hints at how 
our brains misperceive faces as much as perceive them. 

Human faces are all built pretty much the same: two eyes above a nose that's 
above a mouth, the features varying from person to person generally by mere 
millimeters. So what our brains look for, according to vision scientists, are the 


outlying features—those characteristics that 
deviate most from the ideal face we carry 
around in our heads, the running average of 
every visage we've ever seen. We code each 
new face we encounter not in absolute terms 
but in the several ways it differs markedly 
from the mean. In other words, to beat what 
vision scientists call the homogeneity prob¬ 
lem, we accentuate what's most important 
for recognition and largely ignore what isn't. 
Our perception fixates on the upturned nose, 
rendering it more porcine, the sunken eyes or the fleshy 
cheeks, making them loom larger. To better identify 
and remember people, we turn them into caricatures. 

Ten years ago, the science of facial recognition— 
until then a somewhat esoteric backwater of artificial- 
intelligence research—suddenly became a matter of 
national security. The hazy closed-circuit images of 
Mohamed Atta, taped breezing through an airport 
checkpoint in Portland, Maine, enraged Americans 
and galvanized policymakers to fund research into 
automated recognition systems. We all imagined that 
within a few years, as soon as surveillance cameras had 
been equipped with the appropriate software, each 
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YOUR FEATURE PRESENTATION: Pawan Sinha, director of the Sinha Laboratory for 
Vision Research at MIT, thinks caricature is the key to better computer vision. For his 

Hirschfeld Project, to be started this year, Sinha’s lab will analyze hundreds of carica¬ 
tures by dozens of different artists, in order to isolate the facial proportions that are 
most important for recognition. This chart shows some of the myriad measurements 
that might prove crucial, like distance from pupil to pupil, distance from bottom lip to 
chin, or the area of the forehead. 


face in a crowd would stand out like a thumbprint, 
its unique features and configuration offering a bio¬ 
metric key that could be immediately checked against 
any database of suspects. 

But now a decade has passed, and face-recognition 
systems still perform miserably in real-world condi¬ 
tions. It's true that in our digital photo libraries, and 
now on Facebook, pictures of the same person can be 
automatically tagged and collated with some accuracy. 
Indeed, in a recent test of face-recognition software 
sponsored by the National Institute of Standards and 
Technology, the best algorithms could identify faces 
more accurately than humans do—at least in controlled 
settings, in which the subjects look directly at a high- 
resolution camera, with no big smiles or other displays 
of feature-altering emotion. To crack the problem of 
real-time recognition, however, computers would have 
to recognize faces as they actually appear on video: 
at varying distances, in bad lighting, and in an ever- 
changing array of expressions and perspectives. Human 
eyes can easily compensate for these conditions, but 
our algorithms remain flummoxed. 

Given current technology, the prospects for pick¬ 
ing out future Mohamed Attas in a crowd are hardly 
brighter than they were on 9/11. In 2007, recogni¬ 
tion programs tested by the German federal police 
couldn't identify eight of 10 suspects. Just this Febru¬ 
ary, a couple that accidentally swapped passports at 


the airport in Manchester, England, sailed 
through electronic gates that were supposed 
to match their faces to file photos. 

All this leads science to a funny question. 
What if, to secure our airports and national 
landmarks, we need to learn more about cari¬ 
cature? After all, it's the skill of the carica¬ 
turist—the uncanny ability to quickly distill 
faces down to their most salient features— 
that our computers most desperately need to acquire. Better cameras and faster 
computers won't be enough. To pick terrorists out of a crowd, our bots might need 
to go to art school—or at least spend some time at the local amusement park. 

in the 19TH century, law enforcement knew that exaggerated art could 
catch crooks. When New York's Boss Tweed, on the lam in Spain, was finally 
arrested in 1876, he was identified not with the aid of a police sketch but with 
a Thomas Nast caricature from Harper’s Weekly . Today, though, most police 
departments use automated facial-likeness generators, which tend to create a 
bland, average face rather than a recognizable portrait of the guilty party. Paul 
Wright, the president of Identi-Kit, one of the most commonly used compos¬ 
ite systems in the US, concedes that the main value of his product is in ruling 
out a large fraction of the population. “Half the people might say a composite 
sketch looks like Rodney Dangerfield, another half like Bill Clinton. But it's not 
useless. It doesn't look like Jack Nicholson." 

Visit the annual convention of the International Society of Caricature Artists 
and you'll find people who describe their face-depiction skills in far less modest 
terms. Take Stephen Silver, who began his career 20 years ago as a caricatur¬ 
ist at Sea World and is now a character designer for TV animation studios. “If 
they used caricatures for police composites today," Silver says, “people would 
be like, 'What is this, a joke?' But the cops would catch the guy. If I drew a cari¬ 
cature, the guy would be shit out of luck." 

Silver is one of 188 artists from 13 different countries who attended the 
most recent ISCA gathering, in Las Vegas. Over five days, and sometimes late 
nights, these artists draw one another's faces over and over again, often in orgi¬ 
astic clusters, the artist-subject 
pairings shifting repeatedly and 


assuming every conceivable angle. 


iPad Extra: 

Download the wired appto see a 
video of one caricaturist at work. 

















The caricatures produced are eventually displayed and voted on by the attend¬ 
ees, with the first-place winner awarded a Golden Nosey trophy. Silver won 
the prize in 2000, and it's easy to see why. As he scans a room, he can size up 
faces and get the drop on each at a glance. 

"I don't care how many wrinkles there are around the eye or if there's stub¬ 
ble," he says. “Those features aren't going to help me. You know who a person 
is from basic shapes." He spies a red-haired woman across the room, takes aim 
at her head. “Do you see how its meat is all on the outside?" he asks. “With the 
features crammed into the center?" Next his sights shift to an African-American 
woman drawing busily at a foldout table. Her head is actually tiny, Silver points 
out, but the span from her bottom lip to the base of her neck is immense. 

This sort of instant insight is precisely what computers have trouble gen¬ 
erating. “The miraculous thing about caricature artists is that they're able to 
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zero in on the most distinctive aspect of somebody,” 
says Erik Learned-Miller of the Computer Vision Lab¬ 
oratory at the University of Massachusetts, Amherst. 
“We still don't know how to do that in computer vision. 
People are working very hard to write programs that 
find just that combination of two or three things that 
give a person away." 

At the University of Central Lancashire in Eng¬ 
land, Charlie Frowd, a senior lecturer in psychology, 
has used insights from caricature to develop a better 
police-composite generator. His system, called EvoFIT, 
produces animated caricatures, with each successive 
frame showing facial features that are more exagger¬ 
ated than the last. Frowd's research supports 
the idea that we all store memories as carica¬ 
tures, but with our own personal degree of 
amplification. So as an animated composite 
depicts faces at varying stages of caricature, 
viewers respond to the stage that is most rec¬ 
ognizable to them. In tests, Frowd's technique 
has increased identification rates from as low 
as 3 percent to upwards of 30 percent. 

To achieve similar results in computer face 
recognition, scientists would need to model 
the caricaturist's genius even more closely—a 
feat that might seem impossible if you listen 
to some of the artists describe their nearly 
mystical acquisition of skills. Jason Seiler, the 
2008 Golden Nosey winner, recounts how he 
trained his mind for years, beginning in mid¬ 
dle school, until he gained what he regards as 
nothing less than a second sight. “You know 
at the end of The Matrix when Keanu Reeves 
sees the code falling everywhere, and all of a 
sudden he knows he's the One?" Seiler says 
with utter earnestness. “It's a lot like that." 
For Roger Hurtado, an ISCA master from Chi¬ 
cago, the transformation was similar. “Sud¬ 
denly everyone turned into a caricature," he 
says. “I couldn't turn it off. You become incred¬ 
ibly sensitive to little details about people's 
faces that others wouldn't catch." He adds: 
“It makes it hard to date." 

But when you talk to these artists about 
their process, you realize that the psycholo¬ 
gists have gotten the basics down pretty well. 
When Court Jones, the 2005 Golden Nosey 
winner, describes how he teaches the craft to 
younger artists, he lays out exactly the algo¬ 
rithm that vision scientists believe humans 
use to identify faces. Students, he says, should 
imagine a generic face and then notice how 
the subject deviates from it: “That's what you 
can judge all other faces off of." 

Also, just as a vision scientist would pre¬ 
dict, symmetrical faces—those close to our 
internal average—are especially difficult to 














“A lot of people 
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That’s wrong. 
Caricature is 
finding the truth.” 


caricature. People at the convention mention struggles 
with Katy Perry and Brad Pitt; the animator Bill Plymp- 
ton, a guest speaker at the convention, tells me that 
Michael Caine has long been a bete noire. The same 
principle explains why the person at the convention 
with maybe the least symmetrical of faces appears by 
week's end in no fewer than 33 works of art on the ball¬ 
room walls. Kerim Yildiz, a 3-D designer from Montreal, 
possesses not merely a big-nose face, one caricaturist 
informs me, but a “big-nose-thick-eyebrow-glasses- 
ponytail-crazy-facial-hair” face. As a caricaturist him¬ 
self, Yildiz understands his appeal. “With me it's all on 
the surface,'' he says. “It's cool. It's my thing.'' 

“A lot of people think that 
caricature is about picking 
out someone's worst feature 
and exaggerating it as far as 
you can,'' Seiler says. “That's 
wrong. Caricature is basi- 

3 _ cally finding the truth. And 

then you push the truth." 
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IN u E G A s who can bring a 
face to life this way are an 
eclectic bunch. They come from all over, 
make their living wherever they can find 
it. Angie Jordan, who started caricaturing 
while in the Army when somene asked her 
to “draw the captain but make it funny," 
skips one day of the convention to work a 
four-hour corporate gig in Atlanta. Between 
sketches for the conference, Roger Hurtado 
busies himself with big-head drawings of 
the 1985 Chicago Bears—they of “The Super Bowl 
Shuffle"—for a pizzeria promotion back home. (“People 
think Ditka's eyes are close together, but they're not," 
Hurtado says. “It's the wideness of his head. He does 
have a tiny chin close to his mouth.") There's a large 
contingent from a Tokyo caricature school that seems 
to toil sweatshop hours. Another Japanese artist, who 
registers for the conference under the name Toramaru, 


dresses each day in a full-body fleece tiger suit, from footie tiger 
toes to a tiger head that flops down over his forehead. In the cari¬ 
catures of him drawn by his peers, he is depicted (not inaccurately) 
as a man-child of beatific innocence. 

From the various amusement parks around San Diego comes a group 
of artists who call themselves the Beastheads, a name that reflects 
their ethos of (as one of the members, Sea World cartoonist Andy 
Urzua, puts it) “just jacking faces, being the most extreme, beast- 
ing it." And in fact, the theme park caricaturists tend to be among 
the most daring in their treatments. Brian Oakes, a Beasthead who 
did time behind the counter of a Taco Bell in Buffalo before taking 
his first amusement park job, draws Toramaru mounting Hello Kitty 
from behind, his tiger mitts on her cartoon rump, the lifeless cos¬ 
tume head juxtaposed with the straining, sweating face beneath it. 

On one afternoon, the artists assemble in the hotel ballroom to 
participate in a likeness competition, in which everyone will get five 
minutes to draw the same set of photographed faces. In the moments before the 
contest begins, there is a flurry of confusion over rules: the acceptable paper 
size, the number and variety of drawing implements. An artist at his first ISCA 
convention uneasily raises his hand to ask if the point is to draw more realisti¬ 
cally than everyone else. Robert Bauer, the organization's outgoing president, 
tries to set the newbie straight. “It's a likeness competition—for caricature 
artists. That's the whole point." 

One of the first photographs is of a young woman with an enormous smile 
and a small tiara. The artists get to work forming the diamond shape of her 
head and the slits of her eyes, filling at least a third of the page with her bal¬ 
looned cheeks or neat rows of towering teeth. From the front of the room, Bauer 
shouts, “No cheating. No looking on someone else's paper." One participant adds 
a halo of stars around the drawn face. In Brian Oakes' caricature, the woman 
has a small head and a giant breast tumbling out of her shirt. An artist named 
Daniel Almariei, originally from Romania and now living in West Nyack, New 
York, soon attracts a crowd of onlookers—both for his picture, which is shap¬ 
ing up as masterful, and for the sheer entertainment value of his performance. 
He abruptly flips the page sideways to shade or to get a curved line just so; he 
holds the drawing above him, as if to the light, studying it with a squint and 
a single raised brow, his dramatic frown forming an upside-down U. Almariei 
says of his art at one point, “I work with a lot of expression," which seems a 
description as much of his sketching as of his sketches. 

The next photo is of the hotel's chef, and the best likenesses all capture the 
longness of his face, its rectangular shape, and the way his features are crowded 
down toward the bottom of it. An artist known as Big A1 curses what he's com¬ 
mitted to paper. “If I take longer than three minutes, it's awful. I'm used to cap¬ 
turing personality quickly." People again hover behind Almariei as he works. 
His chef conveys a certain attitude—betraying a slight smirk, with a hyperbolic 
twist of the cheeks that seems exactly right—and Almariei will, in due course, 
be announced as the likeness competition winner. 

With so many renditions of the same face, I also see examples of what vision 
scientists call the other-race effect, which addresses why peoples throughout 
history have believed that those of a different race or ethnicity all look alike. 
The theory goes that we form our internalized average face by gazing upon 
people who resemble ourselves. Because members of another race can differ 
greatly—and all in the same way—from our prototype, we end up disregard¬ 
ing important information for distinguishing among those “others." In several 
of the coarser caricatures of the chef, an African-American, he is given stereo- 
typically thick lips and a broad nose that don't match his own. 

The final face to flash on the screen is of a well-coiffed elderly white woman. 
This, Robert Bauer announces, is his own mother, | continued on page ms 
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JEFFREY PEIPERT’S THEORY ABOUT HOW TO 

prevent unplanned pregnancies isn't com¬ 
plicated. In 2007, Peipert, an obstetrician- 
gynecologist at Washington University in St. 
Louis, began a groundbreaking study of wom¬ 
en's preferences when it comes to birth con¬ 
trol. His team began recruiting 10,000 women 
of childbearing age, counseling them on avail¬ 
able contraceptives and offering them which¬ 
ever form they wanted, free of charge. The 
goal was twofold: to see whether more women 
picked contraceptives that they didn't really 
have to think about (as opposed to, say, tak¬ 
ing a pill every day) and whether those “for¬ 
gettable" methods in turn reduced unwanted 
pregnancies and abortions. 

Peipert's hypothesis: The preferred con¬ 
traceptive would be highly effective and, 
once activated, require no intervention 
for years. Forgettable. And in fact, such a 
device has been around for eight decades, 
in the form of the intrauterine device, or 
IUD. But this forgettable contraceptive has 
been all but forgotten itself. And that's a 
shame. While birth control pills fail about 
8 percent of the time, less than 1 percent of 
women with an IUD get pregnant. That's 


about the same as the pregnancy rate in women who've been surgically sterilized. 
But when you remove an IUD—boom, fertility rebounds. 

The problem is, IUDs have been at the bottom of the contraceptive heap for 
years, the victim of bad press and a four-decade-old scandal. But Peipert is find¬ 
ing that you can let the past go—of the 8,300 women who have received counsel¬ 
ing in his study so far, about 50 percent have chosen an IUD, making it by far the 
most popular choice. 

IUDs are on the verge of a remarkable return to popularity. Nationally, 5.5 per¬ 
cent of women using contraception choose them. That sounds unimpressive, but 
it's the first time in more than 20 years that the number has risen above 2 percent; 
in 1995, it was 1.3 percent. By that baseline, 5.5 percent represents a sea change. 
And a few pharmaceutical companies believe that number is poised to grow. Only 
two IUDs are on the market in the US, but two more are in late-stage clinical tri¬ 
als. Revenue for the Mirena, an IUD made by German drug company Bayer, went 
from $219 million in 2006 to $714 million in 2010; sales of oral contraceptives fell 
2 percent over the same period. 

What happened? A small contingent of doctors and researchers never stopped 
believing in the IUD even when a medical scandal almost erased it from history. 
The ultimate set-it-and-forget-it contraceptive is finally making a comeback. 

when it comes to the intertwined histories of modern birth control and the 
sexual revolution, the pill gets all the attention. Approved by the FDA in 1960, it 
obviously did a lot to enable sexual freedom and women's rights. But hormone levels in 
early versions of the pill were about 10 times higher than they are today, and newspaper 
articles and medical journals soon began documenting health risks like breast cancer and 
heart attacks. The 1969 book The Doctor's Case Against the Pill argued that safety risks 
abounded, and in a Senate hearing on the pill's health risks, women's rights activist Alice 
Wolfson jumped up from the audience and demanded to know why there wasn't a birth 
control pill for men. 

All that controversy primed IUDs for takeoff. Somewhat unbelievably, no one is quite 
sure how they work, but the theory goes like this: The human uterus has one overriding 
purpose, which is to protect and sustain a fetus for nine months. If you stick a poker-chip¬ 
sized bit of plastic in there, the body reacts the way it does to any foreign object, releasing 
white blood cells to chase after the invader. Once those white blood cells are set free in the 
uterus, they start killing foreign cells with efficient zeal. And sperm, it turns out, are very, 
very foreign. White blood cells scavenge them mercilessly, preventing pregnancy. In copper- 
containing IUDs, metal ions dissolving from the device add another layer of spermicidal action. 

By the early 1970s, 17 IUDs were under development by 15 different companies. The prob¬ 
lems started with the fourth one to actually hit the market: the Daikon Shield. AH Robins 
(which also made ChapStick and Robitussin) marketed one version of it as a smaller option 
for women who didn't have children. Like all medical devices at the time, the Shield wasn't 
vetted by the FDA. While drugs got careful screening, safety and efficacy claims on device 
labels did not. The FDA stepped in only if people started reporting problems. 

And report they did. Women with the Shield came to doctors ravaged by infection. 
Some complained of uterine bleeding or pain during sex. In others, the symptoms were 
less severe, like vaginal discharge or vague abdominal pain. Doctors diagnosed some of 
them with a condition called pelvic inflammatory disease—PID—which can be caused by 
///////////////////////////////////////^^^^ 
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chlamydia and gonorrhea or by normal vaginal bacteria. The 
women took antibiotics and usually got better, though a few 
rare cases led to hysterectomies. Furthermore, the Shield had 
a higher failure rate than originally reported, and some women 
who became pregnant with the Shield in place experienced 
spontaneous septic abortion, a miscarriage complicated by 
infection. At least 18 died. In 1974, faced with a flood of Shield- 
linked complaints, AH Robins took it off the market. 

The fallout persisted for years. Some women who never had 
symptoms of PID—and others who got treatment and thought 
they had recovered—later learned that their fallopian tubes 
were damaged by scar tissue, rendering them infertile. Those 
users brought more than 400,000 lawsuits against the company. Panic spread; eventually 
the IUD market cratered. AH Robins went bankrupt in 1985; a year later, public service 
announcements on TV urged women to have their Daikon Shields removed. A trust set 
up to compensate the injured eventually paid out nearly $3 billion. 

By 1986 there was just one IUD left on the market, and almost no one was buying it. 
The devices were commercial losers. But the science of the IUD remained an intriguing 
puzzle. Women in dozens of countries outside the US were using them in droves. Stud- 


The clawlike append¬ 
ages that kept the 
Daikon Shield in 
place made removal 
painful and could 
perforate the uterus. 
The Shield also 
caused cases of 
pelvic inflammatory 
disease, infertility, 
and spontaneous 
septic abortion. 



ies in the 1970s, before the Daikon Shield 
panic really took off, gave IUDs glowing 
reviews. Studies afterward said they were 
profoundly unsafe. Which were right? 

In a way, the answer turned out to be both. 
Most IUDs were fine; the Shield was bad 
news. IUDs have a thread dangling down 
from the uterus into the upper part of the 
vagina to make them easy to remove. (“You 
say, 'Cough/ and you pull/' one doctor says.) 
The thread on the Shield was a braid of sev¬ 
eral strands of nylon-encased filament. Other 
devices have just a single strand. As cases of 
pelvic inflammatory disease soared, specula¬ 
tion grew that bacteria from a sexually trans¬ 
mitted disease could migrate up the threads 
inside the nylon lining and into the uterus. 
David Hubacher, an epidemiologist at Family 
Health International who has been studying 
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IUDs for decades, also suspects that because 
the Shield was marketed to younger, presum¬ 
ably more sexually active women, the users 
may have had higher disease rates, putting 
them at greater risk. By the 1990s, research¬ 
ers were finding that insertion itself pushed 
vaginal bacteria up into the uterus, causing 
problems. That's easy enough to avoid with 
good sterile procedure. 

But that wasn't enough to erase fears that 
all IUDs caused infertility, just as the Daikon 
Shield had. So in September 1997, Hubacher 
attempted to disentangle the problems. His 
team started working in Mexico City public 
hospitals, recruiting about 1,300 women 


separate all these different factors, what 
stands out is previous exposure to chla¬ 
mydia, not an IUD," Hubacher says. "It's 
the bacteria that's causing the problem." 

Times had also changed. In those 
heady days of sexual freedom, AIDS was 
not a worry, and few used condoms. Doc¬ 
tors today speculate that STDs were 
more widespread than was actually 
being detected. It also wasn't possible 
then to diagnose diseases by testing for 
tiny bits of DNA; only women who actu- 


One of the oldest 
IUDs, the Saf-T-Coil 
was also one of the 
least expensive and 
easiest and safest 
to insert (a strawlike 
inserter minimized 
contamination). But 
by 1982, the device 
only had 5 percent of 
the IUD market and 
the maker killed it. 


The Daikon Shield 
wasn’t the only IUD 
to spur lawsuits. 

The Cu-7 (“Cu” is 
copper), made by 
Monsanto subsidiary 
G. D. Searle, caused 
problems as well. It 
was linked to ectopic 
pregnancy, perfora¬ 
tion of the uterus, and 
pelvic inflammation. 


ally showed symptoms got treated. Asymptomatic women still got their IUDs. 

The new research and thinking on IUDs had important implications for the future of the 
device. For one thing, it's clear that doctors should not put it into women who have an active 


battling infertility and 
another 600 who were 
pregnant. Whether the 
women had once had an 
IUD proved irrelevant 
to whether they could 
get pregnant. But when 
the researchers tested 
the women's blood for 
antibodies to the sexu¬ 
ally transmitted disease 
chlamydia, they found a 
strong correlation. “If you 



STD infection. (And even then, it's only bacterial infections like chla¬ 
mydia and gonorrhea that are problems; infection with the widespread 
human papillomavirus doesn't disqualify anyone.) For another, insert¬ 
ing it under sterile conditions is paramount. To the people running these 
studies—and the doctors who read them in medical journals—the results 
were reassuring. There was nothing wrong with IUDs as a technology. 

arie foegh grew up in Denmark and trained in Copenhagen as an ob-gyn. 
She came to the US more than 30 years ago, planning to stay just a couple 
of years, but never left. In 1999, she became director of clinical R&D for 
female health care at a pharmaceutical company called Berlex. And when 
she took the job, she found out that her corporate masters at the Ger¬ 
man pharma giant Schering wanted to bring to the US an IUD called the 















Mirena. Introduced in Finland in 1990 and then made available 
in dozens of countries, the device, the company hoped, might 
have a shot at getting a viable piece of the American market. 

Most modern IUDs incorporate copper, which has an assort¬ 
ment of benefits, including increased durability and effective¬ 
ness. They're also free of hormones and can be made cheaply, a 
boon for women in developing countries. But copper IUDs can 
cause heavy menstrual bleeding and cramping. The Mirena 
solves that problem by forgoing the metal for a synthetic ver¬ 
sion of the hormone progesterone. Here again, the mode of 
action isn't completely understood, but researchers suspect 
that the hormone thickens cervical mucus, which makes it 
nearly impossible for sperm to swim upstream. It may also thin the uterine lining, render¬ 
ing it inhospitable to an embryo should fertilization occur. The hormone-based IUD has 
the opposite side effect of the copper ones: It sometimes leaves women with little uterine 
lining to shed, so they hardly get any period at all. 

As good as it was, the Mirena still faced problems: Few US doctors knew how to insert 
IUDs. And since the Shield debacle, the FDA had begun regulating IUDs and medical devices 
far more forcefully. “We knew it would be a big undertaking," Foegh says. “We couldn't 
afford for anything to go wrong, because then people would scream 'Daikon Shield!'" Euro¬ 
pean clinical trials would satisfy the FDA, but Foegh knew that having the FDA's seal of 
approval wasn't enough; Berlex would have to invest in educating doctors, and for a time 
the company would likely lose money as sales were offset by educational costs. 

In December 2000, the FDA gave Berlex the green light to start selling the Mirena in the 
US. The company began educating doctors aggressively, starting with those in large prac¬ 
tices or hospitals, where their skills could spread to other physicians. The pharmaceutical 
company taught them to use a speculum to help guide the insertion, to rinse the cervix and 
the vagina with an antibacterial solution, to use a tenaculum (a kind of forceps) to keep 
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Before the Daikon 
Shield, this was the 
most popular IUD on 
the US market. But 
manufacturer Ortho 
Pharmaceutical 
stopped selling it, 
which inventor Jack 
Lippes blamed on 
poor sales and fall¬ 
out from the Daikon 
Shield debacle. 


the cervix steady, and to measure the depth 
of the uterus with a thin rod called a sound 
to ensure that the IUD would be put in the 
right spot. Once it's there, the doctor flips 
open the arms of the IUD, wedging it in place. 

Berlex also made a clever decision about 
marketing: It sought FDA approval only for 
women who already had children, skirt¬ 
ing concerns about fertility. The education 
program continued for about four years, 
Foegh estimates, and sales grew slowly dur¬ 
ing that time. In 2006, Bayer bought out 
Schering, and it continues to manufacture 
the Mirena—but without Foegh. She left a 
couple of years later to become chief medi¬ 
cal officer at Agile Therapeutics, where she 
works on new contraceptives. 

Meanwhile, a competitor to the Mirena 
experienced a similar resurgence. In the 
early 2000s, US venture capitalists look¬ 
ing for sleepy, underperforming products 
with big sales potential had come across the 
ParaGard, a copper IUD approved in 1984 
that never had any marketing heft behind 
it. They formed a company called FEI Wom¬ 
en's Health, purchased marketing rights to 
the ParaGard, and hired a New York ob-gyn 
named Laura Maclsaac—who happened to 
have a copper IUD herself—to be their chief 
medical officer. “It was a big title for a small 
job," Maclsaac says, since the company had 
only one product. 

FEI trained a small sales force, modern¬ 
ized the ParaGard literature, and sought FDA 
approval for updated, less-restrictive label¬ 
ing; the ParaGard is approved for women with 
and without children. It didn't take long for 
sales to grow enough that other companies 
took notice. Even after a series of corporate 
acquisitions, the ParaGard is still on sale today. 

What was still missing was broad support 
from the medical community. Eve Espey, 
an ob-gyn at the University of New Mex¬ 
ico, helped change that, not because of her 
training so much as her unusual life story: 
Her freshman year at Harvard, Espey got 
pregnant accidentally and dropped out. 
In 1979, right after giving birth to a baby 
boy whom she would raise alone, she had 
a copper IUD inserted. She subsequently 
finished college and medical school, and 
when her son was 12 they moved to a rural 
area of New Mexico, where she worked at 












the Gallup Indian Medical Center. 

At the time, the county had one of 
the highest teen-pregnancy rates 
in the US. It became clear to Espey 
that short-term methods like the 
pill just weren't doing the job for her 
patients. They required too much 
consistent effort on a woman's part. 
"There's such a huge gap between 
perfect and typical use," she says. 

In the late 1990s, Espey was 
researching her master's project on 
the attitudes of Navajo-area medi¬ 
cal providers toward IUDs when she 
came across guidelines issued by the 
American College of Obstetricians 
and Gynecologists. The document 
was woefully out-of-date. Crafted in 
1992, it recommended IUDs for older 
women who'd already had children, 
and discussed liability for products 
that had been discontinued. In 2001, 

Espey emailed a friend on an ACOG 
committee and offered to rewrite 
the guidelines herself. 

As it happened, ACOG was already 
reviewing the evidence. Espey's 
enthusiasm fit right in. "She made 
this a very competitive priority," 
says Janet Chapin, director of 
ACOG's division of women's health issues. 
"You need a stimulus half the time, like any 
organization." Espey wrote a first draft, 
which then was filtered through layers of 
bureaucracy. In 2005, ACOG released a prac¬ 
tice bulletin urging greater use of IUDs, and 
in 2007, it suggested that IUDs "should be 
considered as first-line choices" for teen¬ 
agers. The IUD was out of intensive care 
and on its way to recovery. 

ONE OF THE PLACES IUDS ARE ALREADY 

making inroads is on American college cam¬ 
puses—thanks to physicians like Melanie 
Gold, who treats students at the University 
of Pittsburgh. Now 48, Gold grew up in Pater¬ 
son, New Jersey, and in the 1970s often hung 
around Greenwich Village with her father, 
an ophthalmologist. He wore leather pants, 
a leather vest, and a leather hat with chains 
on it and had several attractive male friends. 
One day when Gold was 14, out walking the 
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family's black standard poodle with her dad, she asked him if 
he was gay. "He's like, 'Oh thank God you finally asked me.'" He 
told her he was, and that her mother was, too. Gay Pride Day 
became a family holiday. Gold's parents (who then slept in sep¬ 
arate bedrooms and are now in same-sex relationships) spoke 
openly with her and her younger twin sisters about everything 
from anal sex to orgasms. After Gold completed her training 
in pediatrics and adolescent medicine, she briefly performed 
abortions before moving to Children's Hospital of Pittsburgh. 

There she studied emergency contraception in teenagers and 
focused on the bread and butter of adolescent medicine: acne, 
eating disorders, and contraception. 

Gold had kept up with the literature on IUDs and came to believe they were a good option 
for adolescents. But she knew the contraceptive wasn't making its way to young women. 
She spent a year trying to bring the device to her hospital, but despite initial encourage¬ 
ment, officials told her they couldn't figure out how to bill insurance companies for IUDs. 
When she moved to the university in 2008, Gold was at last able to set up an IUD program, 
bringing in a colleague from San Francisco to help train the staff. 

Despite Gold's efforts, getting an IUD at Pitt today can be a lonely experience. The same is 
true on other campuses. "Everybody who has hormonal birth control can talk to each other," 
says Kate Schnuriger, who got an IUD from Gold in 2009, at the start of her senior year. "But 
with an IUD, there's really nobody. Nobody I knew had it. Nobody was there to hold my hand 


Also known as the 
Margulies Spiral 
or the Perma Spiral, 
the Gynekoil was 
the first plastic IUD in 
the US. The rigid tail 
was meant to make it 
easier for women to 
check that the device 
was in place, but it 
also caused pain for 
male partners. 
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and help me through this.” Her mother, who works as a secretary 
in a medical office, told her IUDs weren't safe for childless women. 

As much as Schnuriger loves her IUD now, the first day wasn't 
easy. The insertion was traumatic: For many women it feels like 
bad menstrual cramps. It was worse for Schnuriger, who was 
tense going into the appointment and says she almost passed out 
from the pain. But once her IUD was in place she felt fine, even 
making it to her job in the anthropology museum that afternoon. 

Despite ACOG guidelines, despite FDA approval of the Mirena, 
misconceptions abound. Jeff Peipert recalls one of his study 
participants who received an IUD three years ago, when she 
was 16. Later, her mother told her she wouldn't be able have 
children if she kept it in. “We told her we didn't think there was an increased risk,'' Peipert 
says. “She said, T just want it out.' So we took out this 19-year-old's IUD.'' 

The comeback, in other words, could still be derailed. Even though many more doc¬ 
tors are comfortable with the IUD, a generation of doctors didn't get practice inserting it. 
And if they don't know how to put one in, they're less likely to recommend it as an option. 
Also, the devices are expensive—the ParaGard costs $500, the Mirena $850. “It's absolute 
highway robbery that these companies charge so much,'' Espey says. “If you went to Home 
Depot and got the raw materials for a copper IUD, it would cost less than 5 cents.'' And the 
hormones don't contribute much more to the cost, she adds. 

In fact, amortized over years of use—10 for the ParaGard and five for the Mirena—an 


Available starting 
in 1988, the Para¬ 
Gard had sluggish 
sales throughout 
the 1990s. It’s more 
popular now—pos¬ 
sibly because it’s 
the only copper IUD 
sold in the US and it’s 
considerably cheaper 
than its hormone¬ 
releasing competitor. 



IUD is far cheaper than birth control 
pills, which can cost $30 or more a 
month. But the initial outlay is dif¬ 
ficult for some women to manage, 
and it's not always covered by insur¬ 
ance. Schnuriger, who comes from a 
working-class St. Louis family, split 
the $450 cost of her IUD with her 
boyfriend. She used money earned 
from a work-study job to pay her half. 
If she keeps the ParaGard the full 
10 years, it will end up having cost 
$3.75 a month. 

With new IUDs in clinical trials, 
the US market is almost certain 
to expand. A hormone-based IUD 
“should be available to lots and lots 
of women on the planet, and it's just 
not'' because it costs so much, says 
Victoria Hale, CEO of Medicines 360, 
one of the new IUD developers. The 
company hopes that by selling its 
IUD for pennies in poor countries 
and more in the developed world, it 
can make the IUD far more accessible 
while still turning a profit. 

Likewise, Bayer is convinced 
that there's a market for a second- 
generation Mirena—this one smaller, 
with slightly lower hormone levels. 
The company has been guarded about its 
new product. Full results of completed tri¬ 
als aren't available, but a synopsis posted on 
the Bayer clinical trials database reported 
“a trend'' toward less painful insertion. A 
wider test on nearly 3,000 women will pre¬ 
sumably offer clearer results. Leo Plouffe, 
vice president of medical affairs for wom¬ 
en's health care at Bayer, acknowledged 
the desire among doctors for an IUD with 
data backing its safety among young, child¬ 
less women. “It has been an area of concern 
among clinicians, not having the data for the 
Mirena label,'' he says. 

Back in St. Louis, Peipert says it will be a 
few years before his study shows whether 
IUDs are driving a drop in unplanned preg¬ 
nancies. “The best method of contraception 
is being completely underutilized,'' Peipert 
says. We're using methods that are inferior, 
he says, even though a better one is out there. 
He makes it sound so simple. ED 
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downtown Riga. His first marriage had dis¬ 
solved years earlier, and he decided to try 
again, this time with his longtime girlfriend, 
Olga, a gorgeous woman 15 years his junior. 
Cabrera made a triumphant return to Cuba 
for the wedding, which offered him a chance 
to show his extended family just how pros¬ 
perous he had become. Henry Mantilla and 
his wife, Vanessa, were there to toast the 
happy couple's future together. 

On the afternoon of April 15,2009, Cabrera 
decided to take a short break from work to 
hit the gym. When he returned, he found a 
fleet of vans from Latvia's Ministry of the 
Interior blocking FE Electronic's driveway. 
Thirty cops in body armor were streaming in 
and out of the building, wheeling out dozens 
of slot machines. 

Cabrera was baffled by the number of 
police officers. He immediately wondered 
if the Latvian government had mistaken 
him, a tax-paying small-business owner, for 
some sort of mafioso. But then he noticed 
that one of the cops standing watch over 
the front door had dark brown hair—some¬ 
thing of a rarity in Latvia, where much of the 
population is blond. As the man turned to 
speak to a colleague, Cabrera saw a can of 
Coca-Cola jutting from a side pocket of his 
backpack. That was when Cabrera under¬ 
stood what was going on: the Americans 
had come for him. 

As Cabrera glumly watched his business 
get stripped bare, the brown-haired cop's 
fellow FBI agents in the US were busy raid¬ 
ing Southeast Gaming and three other com¬ 
panies suspected of receiving or selling FE 
Electronic merchandise. 

IGT had provided the FBI with the loca¬ 
tions of alleged counterfeit machines, 
and the bureau had quickly traced them 
through various middlemen all the way 


back to Southeast Gaming. Apparently Man¬ 
tilla hadn't been too careful in his dealings. 
“He asked if I wanted to buy some cloned 
boards—he said, 'Look, we reverse-engineer 
these,'" says Nevin Moorman, owner of East 
Coast Slots of Pompano Beach, Florida, who 
had been approached by Mantilla. “I said 
I wouldn't touch that shit with a 10-foot 
pole—I'm too pretty and I ain't that big, so 
I don't want to go to prison." 

The FBI had little trouble luring Mantilla 
into doing business with an informant, a Las 
Vegas slot dealer who repeatedly purchased 
preloaded memory cards from Southeast 
Gaming. Mantilla grew to trust this infor¬ 
mant so much that he eventually offered 
him one of Cabrera's burners. He was will¬ 
ing to do so because he needed help; South¬ 
east Gaming had too many orders to fill, so 
he wanted someone to assist with burning 
software onto memory cards. “That raised 
the stakes," says Thomas Dougherty, a trial 
attorney with the US Department of Justice's 
Computer Crime and Intellectual Property 
Section. “It created a lot more urgency, in 
that we were concerned about them transfer¬ 
ring the ability to counterfeit these devices 
so others could flood the market." 

Cabrera spent just two days in Latvian 
custody before being released. His law¬ 
yers advised him that the worst punish¬ 
ment he faced was community service. But 
then in August 2009, Cabrera was suddenly 
rearrested and sent to Riga Central Peni¬ 
tentiary, where he was informed that he 
was likely to become the first criminal ever 
extradited from Latvia to the US. 

Cabrera was astonished. He knew his busi¬ 
ness ran afoul of the law, but it wasn't like he 
was causing anyone physical harm. 

What Cabrera failed to understand was 
that his operation had exposed a major 
vulnerability at a multibillion-dollar com¬ 
pany—“one of the major corporate citizens 
of Nevada," as Dougherty calls IGT. And there 
is nothing that slot manufacturers fear more 
than losing control of their code. An example 
had to be made of the Cuban-Latvian hacker. 

“INEVERTHOUGHTTHATIWOULDevergOOna 

vacation to the US," Cabrera says in Spanish, 
chuckling slightly. We are sitting in a visitor's 
room at a jail in Haskell, Texas, separated 
by a thick pane of Plexiglas. A wiry, neatly 
groomed 45-year-old who looks like a Latin 
version of Scotty from Star Trek , Cabrera 
explains that this is the 10th detention facil¬ 


ity he's passed through since arriving in 
the US. The worst of the lot was a privately 
run prison in Eden, Texas, where his fellow 
inmates rioted over poor conditions and had 
to be subdued with tear gas. 

The lowest moment, though, came right 
after he and Mantilla were sentenced in Las 
Vegas last August. Having pled guilty to con¬ 
spiracy to produce and sell counterfeit IGT 
slot machines, the former partners were 
handed identical sentences: two years in 
prison and a $151,800 fine. (Had they gone 
to trial, they would have risked getting up 
to 45 years each.) Cabrera was then suited 
up in a straitjacket, chained to some other 
inmates, and loaded into a prisoner trans¬ 
port van for a ride to Chaparral, New Mexico, 
where he was to be processed into the fed¬ 
eral penal system. During the 15-hour trip 
across the boiling-hot desolation of west¬ 
ern and southern Arizona, he just stared 
at the scrub brush, wondering how his life 
had gone so awry. 

Having been credited with time served 
for the months he spent in Latvian custody, 
Cabrera is now awaiting deportation back to 
Riga. But that process has proven more com¬ 
plicated than anyone anticipated. Though 
he moved to Latvia in 1985, Cabrera never 
became a citizen; he instead kept renewing 
his residency permit every five years. His 
latest permit expired while he was incarcer¬ 
ated, meaning that he can't go home. Cabrera 
had a Cuban passport, but it was seized upon 
his arrival in the US. He is now stateless. 

As he waits to see whether the US and 
Latvia can sort out his immigration status, 
Cabrera spends 23 hours a day locked in his 
cell. The isolation has given him plenty of 
time to ponder how he got into this mess. 
“I am a person who can fix things," he says. 
“And there is a time when a person who can 
fix things, when he has been doing it long 
enough, realizes he can do something more, 
too. And the moment you realize that is the 
moment you've just done something illegal." 

If Cabrera does make it back to Latvia, he 
vows to take his career in a radically differ¬ 
ent direction; he claims that he would like to 
help gambling addicts, though he is vague 
on the specifics. He does not believe that his 
retirement from slot counterfeiting is any 
great cause for celebration at IGT, however. 
“What I was doing, it is a common thing," 
he says with a shrug. “If you studied elec¬ 
tronics, you could do it, too." Especially if 
you love to tinker. HQ 
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who has been undergoing radiation ther¬ 
apy for the past several months; he plans to 
present her with the bulk of these drawings 
over the Christmas holiday. Later, when the 
completed caricatures of her are arranged 
on the floor for viewing, Bauer sidles over 
and proclaims one of them a perfect likeness. 
“I see that one and I see my morn,” he says. 
Bauer, who owns a caricature business that 
books artists for events across the country, 
explains how capturing a likeness has less to 
do with the depiction of individual features 
than with their placement in relationship to 
one another. 'It's how the human brain recog¬ 
nizes a face: When the ratios between the fea¬ 
tures are correct, you see that face instantly.” 

While he speaks, I notice two other draw¬ 
ings in the arrangement—both, it turns out, 
by San Diego Beastheads—that Bauer is pre¬ 
tending not to notice. One depicts his mother 
as a lizardly geriatric, standing bowlegged, 
birthing from the folds of her skirt an adult's 
head that resembles almost perfectly the 
man in his forties standing at my side, with 
his deeply receding hairline, trim goatee, 
and russet-potato nose. The other draw¬ 
ing shows only a distended plot of earth, a 
tombstone atop it, rip carved into its front. 
"It's all about proportions,” Bauer is saying. 

DID YOU HERR the one about the vision 
scientist who used only caricaturists as his 
test subjects? He exaggerated his findings! 
Pawan Sinha, director of MIT's Sinha Labo¬ 
ratory for Vision Research, and one of the 
nation's most innovative computer-vision 
researchers, knows that caricatures are 
meant to be humorous, grotesque, and out¬ 
landish—he dabbles as a caricaturist himself, 
drawing occasionally for university publi¬ 
cations. But Sinha also contends that these 
simple, exaggerated drawings can be objec¬ 
tively and systematically studied and that 
such work will lead to breakthroughs in our 


understanding of both human and machine- 
based vision. His lab at MIT is preparing to 
computationally analyze hundreds of cari¬ 
catures this year, from dozens of different 
artists, with the hope of tapping their intui¬ 
tive knowledge of what is and isn't crucial 
for recognition. He has named this endeavor 
the Hirschfeld Project, after the famous 
New York Times caricaturist A1 Hirschfeld. 

Quite simply, the Hirschfeld Project would 
reverse-engineer the caricaturist's art. By 
analyzing sketches, Sinha hopes to pin¬ 
point the recurring exaggerations in the 
caricatures that most strongly correlate to 
observable deviations in the original faces. 
The results, he believes, will ultimately pro¬ 
duce a rank-ordered list of the 20 or so facial 
attributes that are most important for rec¬ 
ognition: “It's a recipe for how to encode the 
face,” he says. In preliminary tests, the lab 
has already isolated what seem to be impor¬ 
tant ingredients—for example, the ratio of 
the height of the forehead to the distance 
between the top of the nose and the mouth. 

On a given face, four of 20 such Hirschfeld 
attributes, as Sinha plans to call them, will 
be several standard deviations greater than 
the mean; on another face, a different hand¬ 
ful of attributes might exceed the norm. But 
in all cases, it's the exaggerations that hold 
the key. As matters stand today, an auto¬ 
mated recognition system must compare 
its target faces against the millions of con¬ 
tinually altering faces it encounters. But so 
far the software doesn't know what to look 
for amid this onslaught of variables. Armed 
with the Hirschfeld attributes, Sinha hopes 
that computers can be trained to focus on 
the features most salient for recognition, 
tuning out the torrent of noise. “Then,” 
Sinha says, “the sky is the limit—all the 
applications one can think of with a face- 
recognition system open up.” 

On a visit to MIT a few weeks after the 
convention, I bring along some footage of 
the Las Vegas gathering to show Sinha and 
a few of his students. They are particularly 
interested in the speed competition, an even 
more intense and raucous affair than the like¬ 
ness contest. In half a dozen heats, groups 
of artists scramble to see who can draw the 
greatest number of recognizable caricatures 
in a five-minute span. The artists' hands flut¬ 
ter like hummingbirds over their pages, and 
quick-sketched faces pile up on the floor. A 
diminutive Japanese woman in some sort of 
vintage Pinky Tuscadero biker-chick outfit 


draws Freddy Krueger-style, with special 
ink extensions on all five fingers of one hand. 
Toramaru, among the fastest eight to reach 
the final round, tilts his head back at the 
three-minute mark and emits a tigerly roar. 
Steve Dorris, the event's 2008 winner, who 
has a Teenage Mutant Ninja Turtles T-shirt 
stretched over his protruding belly, breathes 
heavily from the exertion. Another competi¬ 
tor, Beejay Hawn, increases her speed by 
drawing according to a strict regimen, start¬ 
ing with a single, counterclockwise line to 
represent one side of the face, then depicting 
eyes, nose, and mouth, in that order, unless 
one of the features is so large that it allows 
her to skip another altogether and save a 
valuable second. The eventual winner, to 
be announced at the convention's closing 
banquet, is Yonie Woo, the Usain Bolt of cari¬ 
caturists, who whips off 21 drawings in five 
minutes, or one every 14 seconds. 

Sinha is keen to witness that magical 
moment when the likeness is achieved, when 
the combination of just a few minimally rep¬ 
resented features suddenly captures what's 
unique in a visage. It happens so fast that we 
watch the footage again, in slo-mo. A contes¬ 
tant places a big smile inside a pointed chin, 
and the resemblance is already apparent. 
Another sketches a helmet of hair, connects 
an L-shaped nose to a left eye, and— bam!— 
there's the seated subject. A third depicts 
nothing more than a jawline, a top lip, and 
a droopy eye—and suddenly it's unmistak¬ 
able. Watching all this instantaneous mas¬ 
tery of the face, Sinha gets an idea: What if 
the lab analyzed the caricatures produced 
at the convention? 

Better yet, counter his students, why don't 
they study the brains of the caricaturists? 
With an electroencephalogram, they could 
see exactly which features are required in a 
caricature to elicit the occurrence of an N170, 
a key neural response that people exhibit 
when looking at a face. An fMRI, meanwhile, 
could watch while a caricaturist differenti¬ 
ated between familiar and unfamiliar faces, 
detecting whether the artist's brain dis¬ 
played any uncommon neural activity. 

Yuri Ostrovsky, a postdoctoral fellow, men¬ 
tions recent research on “super-recognizers” 
that suggests they may have a larger area of 
the brain dedicated to identifying faces. “It 
could be that caricature artists have those 
larger areas, too,” he says. “We should look 
into this, Sinha. We just need to bring our 
scanner to the next convention.” HQ 
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Khan Academy 

CONTINUED FROM PAGE 131 


only visual is his handwriting, slowly filling 
the screen. "That way, it doesn't seem like 
I'm up on a stage lecturing down at you,'' he 
says. "It's intimate, like we're both sitting 
at a table and we're working through some¬ 
thing together, writing on a piece of paper." 

After you've listened to a lot of Khan's 
stuff, instructional videos by for-profit 
educational firms begin to sound gratingly 
phony. At his desk, he pulls up a YouTube 
video about how the sodium-potassium 
pump in a cell membrane works. As the 
video plays, a singsongy female voice-over 
fills his office with the cloying, condescend¬ 
ing tone of a teacher who's convinced her 
students are idiots. "I mean, I can't pay 
attention for one minute to that," he says. 

Several students I spoke to also pointed 
out that Khan is particularly good at explain¬ 
ing all the hidden, small steps in math prob¬ 
lems—steps that teachers often gloss over. 
He has an uncanny ability to inhabit the 
mind of someone who doesn't already 
understand something. "He explains 
things step by step, rather than assuming 
you already know how to get from A to B," 
Brannan says. 

"It's just super-impressive that Sal 
explains stuff so well," Gates says. "The 
fact that one guy can do so many subjects is 
pretty amazing." 

last November, Khan Academy made the 
jump from hot new website to actual class¬ 
room tool. Khan had coffee with a member 
of the Los Altos school board who suggested 
that the district try using Khan's system. 
Three schools offered up classes as test sub¬ 
jects—two fifth-grade classes (including 
the one run by Kami Thordarson) and two 
seventh-grade classes. 

Khan thought he could offer teachers cru¬ 
cial new insight into how students learn. He 
envisioned a dashboard system that would 


track students' individual statistics, showing 
them and their instructors how many videos 
they'd watched, how many questions they'd 
answered, and which ones they'd gotten 
wrong or right. Normally, of course, teach¬ 
ers fly blind. They use quizzes, homework, 
and their own observations to try to figure 
out how much their students understand, 
but it's a crude process. Day to day, it's hard 
to know what a student is and isn't learning. 
A dashboard, Khan says, can change all that. 

In the fall of 2010, flush with the infusion 
of money from Google and Gates, Khan hired 
a programmer, Ben Kamens, and a designer, 
Jason Rosoff, and tasked them with, among 
other things, building the dashboard. These 
sorts of performance-measuring apps have 
become increasingly common in the busi¬ 
ness world, so the duo didn't think teach¬ 
ers would be terribly impressed by their 
software. Wrong: They were astounded. 
"We'd go collect some data and make a 
chart, and the teachers were blown away— 
every time," Kamens says. "This isn't tax¬ 
ing the edge of technology. But they were 
completely shocked, as if this had never 
existed before." 

Among those impressed was Courtney 
Cadwell, a seventh-grade math teacher at 
Egan Junior High in Los Altos. When I vis¬ 
ited her class, she pulled me over to her lap¬ 
top and showed me her kids' statistics. She 
flicked through screenfuls of colorful charts 
illustrating what subjects the kids were 
working on and how many videos they'd 
watched and problem sets they'd done. The 
software even told Cadwell how many min¬ 
utes the students had worked at home. 

"Oh my gosh," she exclaims when she gets 
to one student's account. "Kristofer, he's 
working on systems of equations and sub¬ 
tracting fractions?" Clearly, even after work¬ 
ing with the system for almost five months, 
it still has the ability to surprise her. A look 
at the data shows that the students seem to 
advance in spurts: A kid will grind away at 
a subject, seemingly stuck, until suddenly 
something clicks and he vaults forward, 
sometimes going on a tear and mastering 
several new subjects in a day or two. 

Cadwell has already gotten so used to 
these metrics that she feels unmoored in 
her other classes, where they're not yet using 
the system. "In those, I get to a quiz or a test 
and I'm blindsided when they don't know 
something—or when they ace something." 

Cadwell needs all the help she can get: 


She teaches remedial math to the school's 
struggling students, some of whom come 
from immigrant families with parents who 
don't speak English and can't easily help with 
homework. When her seventh-grade class 
arrived last fall, some barely had third-grade 
math skills. But by being able to target her 
students for special help exactly when they 
needed it, Cadwell saw stunning results: The 
class's test scores improved more than 106 
percent in half a year. One girl I met in the 
classroom had advanced an astonishing 366 
percent. "I hated math," the girl tells me 
cheerfully. "But now it's actually fun." She 
began the year unable to do basic fractions; 
during my visit, I watched her plow through 
complicated long division, carefully working 
problems on the Khan software. 

Borrowing another trend in software, 
Khan's team also added gamelike rewards 
to the interface. They came up with a wel¬ 
ter of points, badges, and awards that kids 
can vie for. The Los Altos teachers were 
surprised—almost flabbergasted—by how 
powerfully the rewards motivated their stu¬ 
dents. When I visited the fifth-grade class of 
Kelly Rafferty at Santa Rita Elementary, the 
room teemed with kids milling around the 
school's laptops, checking out one anoth¬ 
er's latest achievements and trying to help 
each other on various modules. Rafferty 
pointed to a boy pecking away at division 
problems. "He's done something like 500 
multiplication problems," she said. "Could 
I ever get him to do 500 of anything? No. So 
it's funny the things that motivate them." 
She noticed that one student had worked 
on problems at home from midnight to 2 am 
the night before. 

Of course, kids who've grown up on com¬ 
puters are quick to spot the weaknesses in 
Khan's system. They discovered ways to 
cheat on the drills: In the logarithms unit, 
for example, they noticed that the third 
multiple-choice answer was always the 
right one. 

Some students also told me they were 
unsettled by their teachers' ability to moni¬ 
tor precisely how much work they've done. 
"I just think that's kind of awkward," Maddy 
Zib, 12, said to Cadwell the day I visited. "It's 
like you're able to spy on our progress! I 
know you're the teacher and that's your job 
... but it's just a bit weird." 

NOTALLEDUCATORsare enamored with Khan 
and his site. Gary Stager, a longtime educa- 
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tional consultant and advocate of laptops 
in classrooms, thinks Khan Academy isn't 
innovative at all. The videos and software 
modules, he contends, are just a high tech 
version of that most hoary of teaching tech¬ 
niques—lecturing and drilling. Schools have 
become “joyless test-prep factories," he 
says, and Khan Academy caters to this dis¬ 
mal trend. Khan's approach “suffers from 
this sort of 'school iiber alles' philosophy: 
They're not going to question anything the 
schools do. They're not going to challenge 
any of the content." Stager admires the fact 
that Khan is trying to improve education, 
but he says research has shown that kids 
who are struggling at math won't be helped 
by a “filmstrip." 

As Sylvia Martinez, president of Genera¬ 
tion YES, a nonprofit focusing on technol¬ 
ogy in the classroom, puts it, “The things 
they're doing are really just rote." Flipping 
the classroom isn't an entirely new idea, 
Martinez says, and she doubts that it would 
work for most kids: If they can't understand 
the lecture in a classroom, they're not going 
to grasp it better when it's done through a 
video at home. 

Khan's critics are mostly “construction¬ 
ists." This school of thought holds that kids 
lose interest in math because it's so often 
taught as a bunch of mechanical routines 
you follow to solve problems disconnected 
from everyday life. Constructionists argue 
that it's better to give kids activities that 
let them discover the principles of math 
and physics on their own—for instance, 
having them play around with kid-friendly 
programming languages like Logo. “Stu¬ 
dents 'fumbling around' is actually where 
the learning happens—and there's no short¬ 
cut for this process," Martinez wrote in a 
blog post savaging Khan's system. Gates 
and Khan claim they're trying to shake up 
the classroom, but Khan's critics say he's 
not being radical enough. 

As you might imagine, Khan heatedly 
rejects the notion that he's promoting a 
return to rote learning. “It's the exact oppo¬ 
site!" he says: The more that teachers flip 
their classrooms—with students watching 
his lectures at home—the more time is freed 
up for creative activities during the school 
day, like arts, games, or collectively brain¬ 
storming more abstract stuff. “You're actu¬ 
ally liberating the classroom; you're making it 
more human," he says. He takes a dim view of 
the constructionist idea that students won't 


really understand math unless they discover 
each principle on their own. “Isaac Newton 
would not have invented calculus had he not 
had textbooks on algebra." Bill Gates is even 
more scathing: “It's bullshit," he says. “If you 
can't do multiplication, then tell me, what is 
your contribution to society going to be?" 

Another limitation of Khan's site is that 
the drilling software can handle only sub¬ 
jects where the answers are unambiguously 
right or wrong, like math or chemistry. And 
Khan has relatively few videos on messier, 
gray-area subjects like history. 

And Khan and Gates both admit there's 
no easy way to automate the teaching of 
wilting—even though that subject is just as 
critical as math and students score equally 
poorly on it in national tests. Khan thinks 
one way to teach writing online is with peer 
review—have kids upload their writing so 
that the entire class can read and comment 
on it. (Many teachers, in fact, already do 
this.) In the next year or so, he wants to 
launch a community section of Khan Acad¬ 
emy, where students can help each other 
with writing. He envisions students posting 
questions they can't solve and getting guid¬ 
ance from other students or teachers around 
the world, anytime of day; those who offered 
the best help would get voted upward. 

Even if Khan is truly liberating students 
to advance at their own pace, it's not clear 
that the schools will be able to cope. The very 
concept of grade levels implies groups of stu¬ 
dents moving along together at an even pace. 
So what happens when, using Khan Acad¬ 
emy, you wind up with a kid in fifth grade who 
has mastered high school trigonometry and 
physics—but is still functioning like a reg¬ 
ular 10-year-old when it comes to writing, 
history, and social studies? Khan's program¬ 
mer, Ben Kamens, has heard from teachers 
who've seen Khan Academy presentations 
and loved the idea but wondered whether 
they could modify it “to stop students from 
becoming this advanced." 

Khan's success—and tech-darling sta¬ 
tus—has injected him into the heated wars 
over school reform. Reformers today, by 
and large, believe student success should 
be carefully tested, with teachers and prin¬ 
cipals receiving better pay if their students 
advance more quickly and getting canned if 
they fall behind. They're generally in favor 
of privately run charter schools and hotly 
opposed to the seniority rules of the teach¬ 
ers' unions, if not the existence of unions 


altogether. Though the ranks of reform¬ 
ers include many Wall Streeters and Sili¬ 
con Valley honchos, Khan himself winces 
when I apply the label to him. He says he 
has no particular animus toward the public 
school system; in fact, his experience with 
Los Altos has shown him that public school 
teachers can be as innovative as anyone 
else. “Don't call me an education reformer, 
all right?" he says. “We're not out to fight 
some political battle. We're out to build 
stuff that's useful." 

Khan doesn't seem to care whether he 
changes the school system. Indeed, he's leery 
of working too closely with school districts, 
because it would require him to adhere to 
their rules and expectations. Until now, he 
has followed his own instincts in building his 
library of videos and software—recording 
the subjects his cousins needed, then gradu¬ 
ally adding those that he found interesting or 
that he thought students would benefit from. 
But schools have a firm curriculum they have 
to march through, and the Los Altos teach¬ 
ers often find they're moving on to subjects 
that Khan hasn't covered in detail. 

Khan is gamely attempting to fill those 
holes. But he's not breaking his back, 
because he doesn't want the school sys¬ 
tem and its byzantine standards determin¬ 
ing what he does with his site. Indeed, he 
argues, trying to serve taskmasters in differ¬ 
ent districts in 50 states is one of the reasons 
so many educational software companies 
produce such dull sludge: Much like teach¬ 
ing to the mythical “middle" of a class, the 
process strips teaching materials of any 
eccentricity and playfulness. “I don't want 
to be a vendor," he says with a shrug. 

In essence, Khan doesn't want to change 
the way institutions teach; he wants to 
change how people learn, whether they're 
in a private school or a public school—or 
for that matter, whether they're a student 
or an adult trying to self-educate in their 
kitchen in Ohio. Or Brazil or Russia or India: 
One member of Khan's staff—now up to 13 
people—is spearheading a drive to translate 
the videos into 10 major languages. It's clas¬ 
sic startup logic: Do something cool, do it 
quickly, and people who love it will find you. 

in the spring, Cadwell's principal visited 
her classroom to see how Khan Academy 
was working out. The students were watch¬ 
ing a video with their headsets on. Each was 
viewing it in a slightly different way, paus- 




ing and rewinding the parts that confused 
them and writing down notes—which is 
precisely what customized learning ought 
to look like. But Cadwell realized that, as 
she sat there watching, she—the teacher- 
appeared to be slacking. "It was just very 
weird when the kids had their headphones 
on, all watching the same video and listen¬ 
ing to the same information, but I wasn't in 
control of it!" she says. 

But the principal didn't object. As more 
high-quality lecture materials go online, 
teachers and administrators alike are begin¬ 
ning to realize that when it comes to sim¬ 
ply explaining something, there's probably 
someone out there who's doing it better. So, 
they tell me, why compete? Focus instead on 
offering the sort of fine-grained, personal¬ 
ized help that only a live teacher can offer. 

As it happens, even some teachers who've 
never heard of Khan Academy are already 
practicing some of Khan's ideas: They flip 
their classrooms and use free tools like 
Google Docs to make their students' learn¬ 
ing as visible and trackable as possible. Many 
teachers are resourceful, and they'll use any 
tool at their disposal—sanctioned or not. 
It could be that the kind of fundamental 
changes promised by sites like Khan Academy 


are going to upend the classroom, no matter 
what happens at the district or state level. 

For his part, Khan says he's now consid¬ 
ering starting his own private school, as a 
way to see just how much you could wrap 
learning around Khan Academy. His ideas 
are intriguing: Among other things, his 
school wouldn't divide kids by age; teen¬ 
agers would mix in with kindergartners. "I 
have no research to back this up," he says, 
"but younger kids act more mature around 
older kids, and older kids act more mature 
around younger kids." If the classrooms 
were fully flipped, students could spend 
more of the school day doing creative activi¬ 
ties. He'd use board games to teach negotia¬ 
tion, and he'd teach history backward. ("Why 
are the Israelis and Palestinians pissed at 
each other? Let's go back a couple of years. 
Wait—they were pissed at each other even 
then! So you go back even further...") He also 
thinks he'd teach kids subjects that have 
more real-world applicability—like "statis¬ 
tics, law, accounting, and finance. Why are 
you teaching people civics? Teach them law. 
That's more relevant, and you learn civics at 
the same time." He calculates that it would 
cost only $10,000 per child, "affordable for 
professional couples out here." 


If Khan does start such a school, he'll have 
a powerful advantage. He's been posting vid¬ 
eos online for five years and students have 
answered more than 50 million questions 
in his software: Khan and his team are now 
sitting on a massive pile of data about how 
people learn and where they get stuck. He 
plans to mine the information to discover 
previously invisible patterns. How many 
times do students need to view the statistics 
video before they can answer questions about 
the subject? If you examine all the kids who 
stumble on, say, fractional division and basic 
algebra, can you predict what other subjects 
they'll have trouble mastering? In the long 
run, Khan believes, such data mining could 
help him create customized lessons that are 
perfectly keyed to each kid's learning style. 

But in the meantime, he's got videos to 
record. Back at his office, he slips on his 
headset. His next video will be about dia¬ 
betes, and he'll use the subject to sneak in 
some tricky, Khan-style math—calculating 
how many teaspoons of sugar are floating 
around in your bloodstream. "It's almost 
1 teaspoon per average-size human at any 
point in time!" he says somewhat gleefully. 
Then he turns around, hits the record but¬ 
ton, and starts talking. HQ 
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White lies that helped get this issue out: 

"This is my first oatmeal cookie of the day.” "I 
gave it a light edit—you won’t even notice.” 
"Yes, honey, the tarbosaurus is from Japan.” 
"The gas and hot water will be back on tomor¬ 
row.” Skipping a dinner party to go to yoga 
class: "I’ve got something I can’t get out of.” 
"Of course my student ID is still valid!” "Four 
cups of Earl Grey tea <; one mug of coffee.” 
"Sorry, can’t Gchat right now, Mom—I’m in a 
meeting.” "I misplaced my cell phone with the 
gear at the rehearsal studio after the gig, so I 
wasn’t able to get back to you.” "Totally happy 
to rewrite your intro!” "I dropped that to 01 
last night.” "Last-minute sidebar? Coming 
right up.” "This receipt on my T&E? Oh, that 
was from an important client lunch meeting.” 
"That’s not beer in my coffee mug! It’s hardly 
noon.” "I’d be happy to book hotels, flights, 
and dinner reservations for your party of 12!” 
"I loathe sleeping in.” "This will be my second 
and final doughnut.” 
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Predict What’s Next What will our world look like in 10, 20, or 100 years? Each month, we 

propose a scenario and ask for your help. Sketch out your vision, 
then go to wired.com/magazine/found to upload your ideas. We’ll 
use the best suggestions as inspiration for a future Found page (crediting the contributors, of course). This 
month’s kudos go to Tori Jackson, Seth Black, Aaron, Eddie Gandelman, jgombarcik ... and several others, 
but we can’t list them all because some entries were lost when our cloud computing service went down. 
(Thanks a lot, Amazon Web Services!) Your next assignment: Imagine the future of gumball machines. 
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Hand-selected 100% Weber blue agave. The world's finest ultra-premium tequila. 

SIMPLY PERFECT. 

simplyperfect.com 


The perfect way to enjoy Patron is responsibly. © 2011 The Patron Spirits Company, Las Vegas, NV. 40% AlcTVol. 













































